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TAR CREEK/ PI CHER M NE FI ELD, OTTAWA COUNTY, OKLAHOVA,
AND CHEROKEE COUNTY, KANSAS.

#DR
DOCUMENTS REVI EVEC

I AM APPROVI NG THI S ACTI ON BASED ON THE FOLLON NG DOCUMENTS DESCRI BI NG THE ANALYSES COF
COST- EFFECTI VENESS OF REMEDI AL ALTERNATI VES FOR THE TAR CREEK SI TE:

. TAR CREEK SI TE | NVESTI GATI ON REPORT - TAR CREEK FEASI Bl LI TY REPORT SUMVARY CF
REMEDI AL ALTERNATI VE SELECTI ON.

#DE
DECLARATI ONS

CONSI STENT W TH THE COMPREHENSI VE ENVI RONMVENTAL RESPONSE, COVPENSATI ON, AND LI ABILITY ACT
OF 1980 (CERCLA) AND THE NATI ONAL CONTI NGENCY PLAN (40 CFR PART 300), | HAVE DETERM NED THAT THE
PLUGE NG OF ABANDONED ROUBI DOUX WELLS AND DI VERSI ON OF SURFACE | NFLOW AWAY FROM THE M NE
WORKI NGS PROVI DES ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE, AND THE ENVI RONMENT. THE
STATES OF OKLAHOVA AND KANSAS HAVE BEEN CONSULTED AND AGREE W TH THE APPROVED REMEDY.

IN ADDI TION, | HAVE DETERM NED THE FOLLOW NG CONDI TI ONS APPLY TO THE ENACTMENT OF THE
SELECTED REMEDY.

1. THE ACTI ON BEI NG TAKEN | S APPROPRI ATE WHEN BALANCED AGAI NST THE AVAI LABI LI TY OF TRUST
FUND MONI ES FOR USE AT OTHER SI TES.

2. THE COST- EFFECTI VE REMEDY DCES COVPLY W TH OTHER ENVI RONMVENTAL REGULATI ONS.

3. FUTURE REMEDI AL ACTI ONS MAY BE REQUI RED | F SELECTED ALTERNATI VES DO NOT ADEQUATELY
M Tl GATE THE R SK TO HUMAN HEALTH

4. SUPERFUND ASSI STANCE | S NECESSARY FOR TAR CREEK BECAUSE OF THE LI M TATI ONS ASSCCI ATED
W TH OTHER PGCSSI BLE RESOURCES FOR FUNDI NG ( SEE ADDENDUM 5) .

LEE M THOMAS
ASSI STANT ADM NI STRATOR
CFFI CE OF SCLI D WASTE & EMERGENCY RESPONSE

JUNE 6, 1984
DATE.



SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON
TAR CREEK

#SLD
SI TE LOCATI ON AND DESCRI PTI ON

THE Pl CHER FI ELD, LOCATED I N OTTAWA COUNTY, OKLAHOVA, AND CHEROKEE COUNTY, KANSAS, IS ONE
OF THE LEAD-ZI NC SUBREG ONS WHI CH COWPRI SE THE TRI - STATE M NI NG REG ON OF OKLAHOVA, KANSAS, AND
M SSOURI. THE FI ELD ENCOVPASSES SI X SQUARE M LES, AND WAS ONE OF THE MOST PRCDUCTI VE LEAD- ZI NC
M N NG DI STRICTS I N THE UNI TED STATES. FIGJURE 1 SHOAS THE M NE WORKI NGS | N THE MAI N PART OF THE
Pl CHER FI ELD.

SURFACE FEATURES ARE CHARACTERI ZED BY NUMERQUS LARGE TAI LI NG PI LES CONSI STI NG PRI MARI LY OF
LI MESTONE AND CHERT. THERE ARE ALSO SEVERAL COLLAPSED STRUCTURES SUCH AS SUBSI DENCE AREAS AND
M NE SHAFTS THAT HAVE CAVED I N

THE PI CHER FIELD IS SI TUATED ON THE WEST RI DGE OF THE (ZARK PLATEAU PROVI NCE. THE (ZARK
PLATEAU | S A BROAD, LOW STRUCTURED DOME LAYI NG MAI NLY | N SOUTHERN M SSCURI AND NORTHERN
ARKANSAS. HOWEVER, THE MAIN PART OF THE PI CHER FIELD IS WTH N THE CENTRAL LOALAND PROVI NCE.
TH' S PROVI NCE | S CHARACTERI ZED BY A NEARLY FLAT, TREELESS PRAI R E UNDERLAI N BY PENNSYLVAN A
SHALES.

THE STREAMS THAT TRAVERSE THE M NI NG FI ELD FLOW SQUTHWARD TO THE NECSHO RI VER.  ELM CREEK,
ON THE WESTERN EDCE OF THE FI ELD, AND TAR CREEK AND I TS MAI N TRI BUTARY, LYTLE CREEK, ARE THE
PRI NCI PAL STREAVS. A SHORT DI STANCE EAST OF THE MNING FIELD IS THE SPRING RIVER, WHICH IS THE
MAJOR SQUTH FLOW NG TRI BUTARY OF THE NEOSHO

THE PRI NCl PAL COVWUNI TIES WTH N THE PI CHER FI ELD ARE M AM, PI CHER, CARDI N, QUAPAW AND
COMMERCE. ALL THESE COVMUN Tl ES RECEI VE THEI R DRI NKI NG WATER FROM THE ROUBI DOUX AQUI FER, WH CH
I'S APPROXI MATELY 1, 100 FEET FROM THE SURFACE.

#SH
SI TE H STCRY

LEAD- ZI NC ORES VERE FI RST DI SCOVERED IN THE Pl CHER FI ELD I N 1901, W TH QUTPUT OF
CONCENTRATES BEG NNI NG | N 1904. THE MAIN PORTI ON OF THE ORE BODY WAS DI SCOVERED | N 1914,
LEADI NG TO A VAST | NCREASE | N ORE PRCDUCTI ON.  EARLY M NI NG WAS CHARACTERI ZED BY A MJULTI TUDE OF
SMALL OPERATCRS ON 40 ACRE TRACTS, W TH EACH CPERATOR CONDUCTI NG M NING DRILLING AND M LLI NG
OPERATI ONS.  IN THE 1930' S CENTRALI ZED M LLI NG BEGAN, LEADI NG TO THE CONSCLI DATION CF M NI NG AND
M LLI NG CPERATI ONS.

LARCE SCALE M NING ACTIVITIES ENDED IN THE M D 1960' S AND PUWS WERE REMOVED FROM THE
M NES. BY 1979, THE MAJORITY OF THE UNDERGRCUND M NE WORKI NGS WERE COWVPLETELY FLOODED AND ACI D
M NE WATER BEGAN TO DI SCHARGE VI A ABANDONED CR PARTI ALLY PLUGGED M NE SHAFT CPENI NGS AND
BOREHCLES.

LAND OMERSHI P | N OKLAHOVA WAS ORI G NALLY VESTED W TH THE QUAPAW I NDI AN TRIBE. THE QUAPAW
I NDI ANS WERE G VEN 150 SECTI ONS OF LAND | N SQUTHEASTERN KANSAS AND NORTHEASTERN OKLAHOVA | N
1833. HOWEVER, AN ALLOTMENT PLAN APPROVED I N 1893-94 DI VI DED THE RESERVATI ON | NTO 236 200- ACRE
ALLOTMENTS AND 231 40- ACRE ALLOTMENTS. TODAY OMNERSH P CAN BE CLASSI FI ED AS PRI VATE, COR | NDI AN
RESTRI CTED. APPROXI MATELY 9, 120 ACRES COF | NDI AN RESTRI CTED LANDS ARE HELD BY | NDI AN ALLOTTEES
AND (OR) THEIR HEIRS IN THE VICINITY OF THE Pl CHER FI ELD.

SI NCE NOVEMBER 1979, THE TAR CREEK WATERSHED HAS RECEI VED H GHLY M NERALI ZED ACID M NE



DI SCHARCGES FROM FLOODED UNDERGROUND LEAD- ZI NC M NES OF THE PI CHER FI ELD I N OTTAWA COUNTY,
OKLAHOVA. THE OKLAHOVA WATER RESOURCES BOARD ( OARB) | N COOPERATI ON W TH THE TAR CREEK TASK
FORCE | NVESTI GATED THE PROBLEM I NI TI ALLY I'N 1980 AND 1981. ADDI TI ONAL STUDY OF SPECI FI C AREAS
WAS DEEMED NECESSARY | N CRDER TO FULLY ASSESS THE | MPACT OF ACID M NE WATER ON THE AREA S
SURFACE AND GROUND WATER RESOURCES.

I N OCTOBER 1981, TAR CREEK WAS LI STED AMONG THE SI TES ON THE NATI ONAL PRI ORI TI ES LI ST
UNDER THE COVPREHENSI VE ENVI RONMVENTAL RESPONSE, COMPENSATI ON, AND LI ABI LI TY ACT OF 1980
(CERCLA). A COCPERATI VE AGREEMENT, W TH A GRANT AWARD CF $435, 368 TO CONDUCT REMEDI AL
| NVESTI GATI ON FEASI BI LI TY STUDI ES WAS S| GNED BETWEEN EPA AND THE OKLAHOVA STATE DEPARTMENT OF
HEALTH ON JUNE 16, 1982. AN | NTERAGENCY AGREEMENT WAS FI NALI ZED W TH THE OKLAHOVA WATER
RESOURCES BOARD FOR $173, 000 TO CONDUCT MONI TORI NG AND SAVPLI NG | NVESTI GATI ON WORK BEGAN I N
JULY 1982 AND WAS COWPLETED I N MARCH 1983. THE FI NAL REPORT WAS APPROVED THE MONTH THEREAFTER
THE FEASI Bl LI TY STUDY WAS | NI TI ATED | N MAY 1983 AND COWPLETED | N DECEMBER 1983. THE MAJOR
FI NDI NGS OF THE | NVESTI GATI ON AND FEASI BI LI TY REPORTS ARE DI SCUSSED I N THE SECTI ON Tl TLED
"CURRENT SI TE STATUS. ".

#CSS
CURRENT SI TE STATUS

AS WTH MANY UNDERGROUND M NES I N THE AREA, CONTI NUAL | NFLOW OF GRCUND WATER DURI NG M NI NG
POSED A PRCBLEM | NFLOAS WERE CONTRCLLED BY THE | NSTALLATI ON OF LARGE CAPACI TY PUMPS. HOWNEVER,
UPON CESSATION OF M NI NG ACTI VITIES, DRI FTS AND SHAFTS OF THE ABANDONED WORKI NGS BEGAN TO FLOCD.
PYRI TE- R CH WASTES | N THE BOONE FORVATI ON WERE BEI NG OXI DI ZED BY EXPOSURE TO THE OXYGEN- Rl CH
ATMOSPHERE VWH LE M NI NG WAS OCCURRI NG UPON FLOODI NG, THESE OXI DI ZED SULFI DES READI LY DI SSOLVED
I NTO THE SURRCUNDI NG GROUND WATER PRCDUCI NG ACI D M NE WATER  THE ACI D WATER REACTED W TH THE
SURROUNDI NG ROCK CAUSI NG MANY OF THE METALS PRESENT TO DI SSOLVE, RESULTING IN A WATER W TH H GH
CONCENTRATI ONS CF ZI NC, LEAD AND CADM UM THESE ARE POLLUTANTS AND CONTAM NANTS AND ARE LI STED
HAZARDOUS SUBSTANCES UNDER 101(14) OF CERCLA. THE CONCENTRATI ON OF THESE THREE METALS, AS WELL
AS | RON, GREATLY EXCEED DRI NKI NG WATER STANDARDS AS SHOWN | N TABLE 1.

DI SCHARGE OF THESE ACI D GROUND WATERS AT THE SURFACE HAS RESULTED | N DEGRADATI ON OF TAR
CREEK AND COULD EVENTUALLY AFFECT OTHER MAJOR WATER RESOQURCES OF THE AREA. COF POTENTI ALLY
GREATER | MPORTANCE | S THE | MPACT OF ACID M NE WATER ON THE UNDERLYI NG ROUBI DOUX AQUI FER. THE
CONTAM NATI ON OF THE ROUBI DOUX ON A LARCE SCALE WOULD RESULT IN THE LOSS OF CURRENT MUNI Cl PAL
WATER SUPPLI ES FOR MJCH CF THE REG ON

THE TAR CREEK | NVESTI GATI ON WAS DEVELCOPED TO ASSESS THE HEALTH AND ENVI RONVENTAL | MPACTS
OF ACID M NE DRAI NAGE ON POTENTI AL GROUND WATER AND SURFACE WATER RECEPTCRS. OF FOREMOST
CONCERN ARE THE | MPACTS TO THE AREA' S DRI NKI NG WATER SOURCES: GRAND LAKE AND THE ROUBI DOUX
AQUI FER

THE FOLLON NG | S A SEPARATE DI SCUSSI ON ON EACH OF THE CRI Tl CAL PATHWAYS FOR M GRATI ON
SURFACE WATER | MPACTS

TAR CREEK |'S THE PRI NCI PAL DRAI NAGE SYSTEM I N THE Pl CHER FI ELD. WTH | TS HEADWATERS | N
CHEROKEE COUNTY, KANSAS, TAR CREEK FLOWS SOUTHERLY THROUGH THE FI ELD BETWEEN Pl CHER AND CARDI N,
PASSI NG COWERCE AND M AM ON THE EAST, TO | TS CONFLUENCE W TH THE NEOSHO RI VER ONE OF TWD
MAJOR RI VERS | N NORTHEASTERN OKLAHOMA. TAR CREEK |'S A SMALL EPHEMERAL STREAM CHARACTERI ZED BY
STANDI NG POOLS.  ALONG W TH | TS MAJOR TRI BUTARY LYTLE CREEK, TAR CREEK DRAI NS APPROXI MATELY 53
SQUARE M LES OF AREA.

THE PRI MARY DI SCHARCE PO NTS FCR ACI D M NE WATER | NTO THE TAR CREEK WATERSHED ARE SI TES 4S



AND 14 (FIGURE 2). SITE 4S IS | NTERM TTENT AND DI SCHARGES AT AN AVERAGE FLOW CF 1.04 CFS WHEN
FLONNG SITE 14 DI SCHARGES ALL YEAR LONG AT AN AVERAGE FLOWCF 0.31 CFS.  TYPI CAL

CONCENTRATI ONS OF HEAVY METALS DI SCHARG NG FROM THE STREAMS ARE SHOMWN | N TABLE 2. BECAUSE OF
THE LOW FLOW VELOCI TI ES AT MOST TI MES OF THE YEAR, AND THE LOW BUFFERI NG CAPACI TY OF TAR CREEK,
THE | MPACT FROM ACID M NE WATER | S SEVERE. HENCE TAR CREEK | S CHARACTERI ZED AS HAVI NG H GH
CONCENTRATI ONS OF HEAVY METALS, H GH HARDNESS, AND LOWPH  TAR CREEK HAS HAD A PH CF 2.9 AS FAR
DOMSTREAM AS M AM .

AS EXH BI TED | N TABLE 2, THE CHRONI C WATER QUALI TY CRI TERI A FOR SEVERAL HEAVY METALS | S
EXCEEDED FOR ALL PARAMETERS ABOVE AND BELOW THE ACI D M NE WATER DI SCHARGE PO NTS. THERE 1S,
HONEVER, A SI GNI FI CANT | NCREASE | N HEAVY METAL LQADI NGS (AND A DECREASE | N PH) DOANSTREAM FROM
THE ACI D M NE DI SCHARGE PO NTS AT SI TE 4S AND 14 RESULTING I N SEVERE STRESS TO THE AQUATI C
COMWUNI TY OF TAR CREEK. STUDI ES CONDUCTED BY THE TAR CREEK TASK FORCE SUBCOWM TTEE ON
ENVI RONMVENTAL EFFECTS FOUND NO FI SH AND ONLY A FEW BENTHI C MACRO NVERTEBRATES SURVI VI NG | N TAR
CREEK.

TAR CREEK IS NOT USED FOR A DRI NKI NG WATER SOURCE. THE GREATEST THREAT TO HUVAN HEALTH
ALONG TAR CREEK COMES FROM POSSI BLE DERVAL EXPOSURE TO M NE WATER FROM DI RECT CONTACT.  LOCAL
RESI DENTS USE TAR CREEK FOR RECREATI ONAL PURPGSES | NCLUDI NG SW MM NG

THE REMEDI AL | NVESTI GATI ON SHONED THAT TAR CREEK CURRENTLY HAS NO SI GNI FI CANT | MPACT ON
GRAND LAKE BECAUSE WHEN TAR CREEK WATERS FLOW I NTO GRAND LAKE, MOST OF THE HEAVY METALS
PRECI PI TATE QUT OF THE WATER AND | NTO THE TAR CREEK AND NECSHO RI VER STREAM SEDI MENTS. THE
PRI VARY LOCATI ON WHERE THI' S PHENOMVENON OCCURS | S AT THE TAR CREEK AND NECSHO Rl VER CONFLUENCE.
W TH THE NEGSHO RI VER HAVI NG FLOW CAPACI TI ES APPROXI MATELY 500 TI MES GREATER THAN THAT OF TAR
CREEK PLUS MJCH GREATER BUFFERI NG CAPACI TY, THE ACID M NE WATER DI LUTES QUI CKLY AND THE HEAVY
METALS PRECI Pl TATE QUT. | NSPECTI ON OF WATER QUALI TY DATA AT SI TE 22B AND DATA FROM HEAVY METAL
LOADI NGS IN THE SEDI MENTS CONFI RVB THESE PREDI CTI ONS.

GROUND WATER | MPACTS

THERE ARE TWD PCSSI BLE PATHWAYS FOR M GRATI ON OF ACI D WATER FROM THE BOONE FORVATI ON | NTO
THE ROUBI DOUX (FI GURE 3). THESE PATHWAYS ARE: NATURAL FLOW THRQUGH | NTERVENI NG STRATA AND FLOW
THROUGH ABANDONED ROUBI DOUX WELLS. THEREFORE, THE GOAL OF THE GROUND WATER PORTI ON OF THE
I NVESTI GATI ON WAS TO ASSESS THE POTENTI AL FOR M GRATI ON VI A THESE PATHWAYS.

TO ASSESS THE POTENTI AL FOR ACI D M NE DRAI NAGE TO FLOW UNDER NATURAL CONDI TI ONS FROM THE
BOONE | NTO THE ROUBI DOUX, HYDRAULI C CONDUCTI VI TY STUDI ES WERE DONE ON CORES FROM THE | NTERVENI NG
ROCK FORVATI ONS.  THE FI NDI NGS REVEALED VERY LOW PERVEABI LI TIES OF 3.1 X 10-7 AND 9.6 X 10-9
CM SEC, FOR THE COTTER AND JEFFERSON Cl TY DOLOM TES, RESPECTI VELY.

I'N ADDI TION TO THE LOW PERVEABI LI TIES, A SELF PLUGA NG MECHANI SM CAUSED BY CHEM CAL
PRECI PI TATION | S THOUGHT TO | MPEDE NATURAL FLOW ON THE SAME CORES IN WH CH PERVEABI LI TY
STUDI ES WERE CONDUCTED, M NE WATER WAS | NTRCDUCED AT A M XTURE COF 1:2 AND 1: 20 M NE WATER TO
ROUBI DOUX WATER. | N THE SUBSEQUENT PERMEABI LI TY TESTS, THERE WAS A REDUCTI ON | N CORE
PERMEABI LI TTES OF 72% AND 67% RESPECTI VELY.

SOVE POTENTI AL EXI STS FOR CONTAM NATI ON CF THE RQOUBI DQUX BY NATURAL FLOAS | F FRACTURES ARE
| NTERCONNECTED FROM THE BOONE DOMN THRQUGH THE COTTER AND JEFFERSON CI TY FORVATI ONS AND | NTO THE
ROUBI DOUX. | T I'S UNLI KELY THAT ANY | NTERCONNECTI ONS SPAN THE ENTI RE 300-400 FT. DI STANCE
BETWEEN THE BOONE AND THE ROUBI DOUX.

ANOTHER MECHANI SM FOR CROSS- CONTAM NATI ON BETWEEN THE BOONE AND RCOUBI DOUX | S ABANDONED
WELLS. THESE WELLS PROVI DE DI RECT ACCESS FOR M NE WATER TO M GRATE | NTO THE ROUBI DOUX. THE



USGS CONDUCTED STUDI ES ON TWD OF THE ABANDONED WELLS AND SHOWED THAT WATER WAS FLOW NG DOANWARD.
SI XTY-SI X WELLS HAVE BEEN | DENTI FI ED THAT EXTEND FROM THE SURFACE | NTO THE DRI NKI NG WATER
AQUIFER. A PGSSI BI LI TY EXI STS THAT MORE ABANDONED WELLS COULD BE DI SCOVERED I N THE FUTURE. | F
TH S OCCURS, ADDI TI ONAL FUNDS WOULD HAVE TO BE REQUESTED | N ORDER TO PLUG THEM

UNLI KE THE ACUTE SURFACE WATER PROBLEM THE ROUBI DOUX AQUI FER IS STILL A SAFE DRI NKI NG
WATER SUPPLY. FIVE COWUN TIES (M AM, PICHER CARDI N, COMWERCE AND QUAPAW AND A FEW RURAL
WATER DI STRICTS, WTH A TOTAL PCPULATI ON OF APPROXI MATELY 21, 000, RECElI VE THEI R DRI NKI NG WATER
FROM THE RQOUBI DOUX AQUI FER.  MOST OF THE HI STORI CAL DATA ON DRI NKI NG WATER QUALI TY OF THE
AFFECTED COVWUN TY VELLS | NDI CATE NO DEGRADATI ON TO DATE. THE EXCEPTION IS THE G TY WELLS
SERVI NG QUAPAW AT TH' S LOCATI ON, TWD WELLS WERE ABANDONED BECAUSE OF M NE WATER | NFLUX.
CONTAM NATI ON | S ATTRI BUTED TO ElI THER CASI NG FAI LURE CR M GRATI ON OF M NE WATER FROM NEARBY
ABANDONED WELLS.

OTHER ENVI RONMVENTAL AND PUBLI C HEALTH FI NDI NGS:

. WATER DI STRI BUTED BY THE PUBLI C WATER SUPPLI ES AND RURAL WATER DI STRI CTS OF THE TAR
CREEK AREA IS SAFE TO DRI NK

e THE NECSHO RI VER, SPRI NG RI VER AND GRAND LAKE CAN BE SAFELY USED AS A RAW WATER SOURCE
FOR PUBLI C WATER SUPPLI ES.

e THE FISH FILLET SAMPLES | NDI CATE FI SH FROM THE MOUTH OF TAR CREEK, NECSHO R VER, SPRI NG
R VER AND GRAND LAKE ARE SAFE FOR HUVAN CONSUMPTI ON.

* NO SI GNl FI CANT CONCENTRATI ONS OF TOXI C METALS OR RADI ATI ON WERE OBSERVED I N THE
PARTI CULATE Al R SAMPLES COLLECTED AT PI CHER

e EFFECTS ON THE FI SH COWUNI TY DIM NI SH RAPI DLY, ONCE WATERS ENTER THE NECSHO R VER

e METALS FOUND I N THE FI SH | NDI CATE THAT BI OVAGNI FI CATION |'S NOT SI GNI FI CANT I N THE FI SH
COVWMUNI TY OF GRAND LAKE.

¢ ALTHOUGH TAR CREEK PROVI DES A CONCENTRATED SCQURCE OF METALS, THE HEAD WATERS OF THE
NECSHO AND SPRI NG R VERS ALSO CONTRI BUTE LARGE QUANTI TI ES OF METALS.

 SEDI MENTS PROVI DE AN EFFECTI VE LONG TERM SI NK FOR METALS AND SHOULD EFFECTI VELY REMOVE
THEM FROM MOST BI OLOG CAL PROCESSES.

e THE NECSHO RI VER HAS RECEI VED LI TTLE | MPACT FROM ACI D M NE DRAI NACGE | NTO TAR CREEK
OTHER THAN AESTHETI C ALTERATI ON AT THE TAR CREEK CONFLUENCE.

e AT CURRENT SPRING FLOA5, ALL M NE WATER WLL BE DI SPLACED IN 60 TO 100 YEARS.

e THERE IS AN ESTI MATED 76, 000 ACRE FEET CF HEAVY METAL LADEN M NE WATER | N THE FLOODED
UNDERGRCUND M NES.

*  MNE WATERS ARE BEI NG | NTRODUCED | NTO THE ROUBI DOUX VI A ABANDONED VELLS.

e ALTHOUGH SOVE CONTAM NATI ON OF HEAVY METALS ARE PROVI DED BY THE TAI LI NGS PI LES THE
OVERALL QUANTITY I'S I NSI GNI FI CANT COVPARED TO LQADI NG RATES FROM THE SPRI NGS.

#ENF
ENFORCEMENT



A MEETI NG WAS HELD W TH THE POTENTI ALLY RESPONSI BLE PARTI ES ON JANUARY 16, 1984, TO
DETERM NE W LLI NGNESS TO PARTI Cl PATE | N DESI GV CONSTRUCTI ON ACTIVITIES. NONE OF THE COVPANI ES
PROVI DED ASSURANCES THAT THEY WOULD PARTI Cl PATE | N FUNDI NG CLEANUP AT THAT TIME. THE COVPAN ES
WERE ASKED TO NEGOTI ATE AMONG THEMSELVES AND REPLY AS TO THEI R | NTENTI ONS BY FEBRUARY 16, 1984,
AND THEY DI D NOT FORMALLY RESPOND. THE PARTI ES HAVE BEEN | NFORVED THAT THE AGENCY W LL PROCEED
WTH THE ROD AND THEY WLL HAVE 30 DAYS FOLLON NG I TS SI GNATURE TO AGREE ON A CLEANUP.

#AE
ALTERNATI VES EVALUATI ON

THE OBJECTI VES FOR CLEANUP AT THE TAR CREEK SI TE WERE TO M Tl GATE THE POTENTI AL THREAT TO
PUBLI C HEALTH AND THE ENVI RONMENT BY PREVENTI NG CONTAM NATI ON OF THE RCUBI DOUX AND BY M NI M ZI NG
TOXI C RELEASES DAVMACGE TO TAR CREEK. TWD OF THE SEVEN ALTERNATI VES | NI TI ALLY SELECTED FOR
EVALUATI ON ADDRESSED BOTH CLEANUP OBJECTI VES AND WOULD ACCELERATE THE | MPROVEMENT AT GROUND
WATER QUALI TY I N THE BOONE FORVATI ON.  THESE REMEDI AL OPTI ONS WERE:

. IN SI TU TREATMENT OF M NE WATER
. COLLECTI ON AND TREATMENT OF M NE WATER

BOTH ALTERNATI VES WERE ELI M NATED FROM DETAI LED ANALYSI S BECAUSE THEY WERE EXCESSI VELY
EXPENSI VE. LONG TERM PUVPI NG AND TREATMENT OF GROUND WATER FROM THE TAR CREEK AREA WOULD BE
EXPENSI VE AND | MPRECI SE. PRESENT VALUE CAPI TAL AND OPERATI ON AND NMAI NTENANCE COSTS WERE
ESTI MATED TO APPROACH $30 M LLION.  TH'S OPTION | S | NEFFECTI VE BECAUSE LONG TERM PUMPI NG WOULD
NOT ASSURE S| GNI FI CANTLY LESS CONTAM NATED GROUND WATER

THE FOLLOW NG FI VE ALTERNATI VES WERE SELECTED FOR FURTHER EVALUATI ON. EACH ALTERNATI VE
WAS EVALUATED ON THE BASI S OF EFFECTI VENESS, DURABILITY, RELIABILITY, | MPLEMENTABILITY AND COST.

. NO ACTI ON

. PLUG 66 ROUBI DOUX VELLS

. SURFACE DI VERSI ON

. ALTERNATI VE DRI NKI NG WATER SUPPLI ES
. SURFACE DI SCHARGE TREATMENT.

1) NO- ACTI ON

THE NO- ACTI ON ALTERNATI VE WAS EVALUATED FOR THE PURPOSE OF ASSESSI NG THE POTENTI AL FOR THE
SYSTEM TO RECOVER UNDER NATURAL CONDI TI ONS W TH NO QUTSI DE | NFLUENCE. I N A STUDY COWPLETED I N
THE | NVESTI GATI ON PHASE, 76, 000 ACRE FEET OF CONTAM NATED WATER WERE ESTI MATED TO EXI ST IN THE
M NES. G VEN TH S QUANTI TY AND TAKI NG | NTO ACCOUNT THE | NFLOAS AND QUTFLONS OF THE SYSTEM I T
I'S ESTI MATED THAT 60 TO 100 YEARS MJST ELAPSE BEFORE THE ACID M NE WATER | S REPLACED W TH
RELATI VELY UNCONTAM NATED WATER ~ FURTHERMORE, | F DARCY' S EQUATI ON* |S USED TO CALCULATE THE
TI ME NECESSARY FOR M NE WATER TO TRAVERSE THE VERTI CAL DI STANCE FROM THE BOONE TO THE RQUBI DQUX,
THEN APPROXI MATELY 15, 000 TO 25, 000 YEARS WOULD BE REQUI RED. MEANVH LE THE M NES SHOULD HAVE
FLUSHED SEVERAL TI MES CAUSI NG M NI VAL LONG TERM | MPACTS TO THE ROUBI DOUX. HOWEVER, THE
ABANDONED VELLS ARE THE CRI TI CAL PATHWAYS FOR M GRATI ON AND NOT THE NATURAL FLOW SYSTEM W TH
THE WELLS PROVIDING A CONDUI T FOR FLOW SI GNI FI CANT QUANTI TI ES OF M NE WATER COULD BE | NTRODUCED
I NTO THE RQOUBI DOUX AQUI FER | N RELATI VELY SHORT PERI CDS COF TI ME.

FROM A SURFACE WATER ASPECT, THE ACCEPTANCE CF THE NO- ACTI ON ALTERNATI VE MEANS CONTI NUED
ENVI RONVENTAL DAVAGE TO TAR CREEK SI NCE 60-100 YEARS WLL BE REQUI RED TO FLUSH THE M NES. FOR
THESE REASONS AND THOSE G VEN | N REGARDS TO GROUND WATER, THE NO- ACTI ON ALTERNATI VE | S
UNACCEPTABLE AS A REMEDI AL SOLUTI ON.



* THE USE OF DARCY' S EQUATI ON OVERSI MPLI FI ES THE SYSTEM AND IS USED ONLY AS A BASI S FOR
AN ESTI MATE. NOT CONSI DERED I N THE EQUATI ON ARE DI SPERSI ON AND DI FFUSI ON EFFECTS AND
EFFECTS OF SECONDARY PORCSI TY. THE LATTER CHARACTERI STI C WLL GREATLY ENHANCE
M GRATI ON | F FRACTURES ARE | NTERCONNECTED.

2) PLUG 66 ROUBI DOUX VELLS

THE WELL PLUGE NG PROGRAM WOULD CONSI ST OF CLEARI NG THE WELL HOLES OF OBSTRUCTI ONS AND
SETTI NG AN ACI D RESI STANT CEMENT PLUG FROM BOTTOM TO TOP (FI GURE 4) I N SI XTY-SI X ABANDONED
ROUBI DOUX VEELLS | N KANSAS AND OKLAHOVA (SEE FIGURES 5 AND 6 FOR LOCATIONS). I T IS PRAJECTED
THAT CONSTRUCTI ON COSTS WLL VARY FROM $10, 000 TO $25, 000 PER WELL DEPENDI NG UPON THE DI FFI CULTY
IN CLEARI NG EACH WELL. THE TOTAL CAPI TAL COSTS, | NCLUDI NG DESI GN, CONTI NGENCI ES, AND
ADM NI STRATI VE COSTS, ARE $1, 951, 900 W TH NO ASSOCI ATED O&M COSTS.

THE WELL PLUGAE NG PROGRAM W LL NOT COVPLETELY M TI GATE ALL THREATS TO THE ROUBI DOUX
AQU FER  THERE ARE SEVERAL WAYS THAT THE BOONE MAY CONTAM NATE THE ROUBI DOUX (AS OUTLI NED I N
THE GROUND WATER | MPACTS SECTI ON) | NCLUDI NG FRACTURES, UNKNOAN ABANDONED WVELLS AND NATURAL
FLOW THERE IS ALSO A SLI GHT POTENTI AL THAT SOVE OF THE | DENTI FI ED ABANDONED ROUBI DOUX WELLS
MAY BE TECHNI CALLY DI FFI CULT OR | MPOSSI BLE TO PLUG | F ADDI TI ONAL ABANDONED ROUBI DOUX VELLS ARE
LOCATED, ADDI TI ONAL FUNDS WOULD BE REQUI RED | N ORDER TO PLUG THEM  THEREFORE, | MPLEMENTATI ON CF
A MONI TORI NG PROGRAM | S RECOMMENDED TO DETECT TRENDS | N WATER QUALI TY OF THE ROUBI DOUX. THE
DETAI LED PLANS FOR THE ROUBI DOUX MONI TORI NG PROGRAM ARE G VEN | N ADDENDUM 4.

3) SURFACE DI VERSI ON

THERE ARE 600 M NE SHAFTS AND COLLAPSE DEPRESSI ONS W THI N THE STUDY AREA, EACH PROVI DI NG
AVENUES FOR | NFLOW OF SURFACE WATER | NTO THE M NES. TOTAL | NFLOW IS ESTI MATED TO BE 5, 000
ACRE- FEET PER YEAR.  ONCE WATER HAS ENTERED THE M NES, I T ACIDIFIES AND FLOAS QUT CF SPRI NGS
I NTO TAR CREEK FURTHER DOANSTREAM  SURFACE DI SCHARGE | S ESTI MATED TO BE 1, 000 ACRE- FEET PER
YEAR.  THE REMAI NDER OF THE | NFLOW1 S BELI EVED TO BE REMOVED FROM THE SYSTEM VI A LATERAL GROUND
WATER FLOW I N THE BOONE. | NFLOW PO NTS WERE RANKED | N THE FEASI BI LI TY STUDY TO DETERM NE THCSE
PROVI DI NG SI GNI FI CANT | NFLOW REDUCTI ON AND THE COST EFFECTI VENESS OF PLUGE NG OR DI VERTI NG WATER
FROM THESE AREAS AS SHOMN | N TABLE 3.

THE HYDRAULI CS OF THE M NE SYSTEM ARE SUCH THAT WATER ENTERI NG THE M NES AT SITES K-1 AND
K-2 I N KANSAS FLOW QUT OF SPRINGS AND | NTO TAR CREEK DOANGRADI ENT | N OKLAHOVA.  APPROXI MATELY
3,800 ACRE-FEET PER YEAR FLOAS | NTO THESE SITES. THE MAIN INFLOWPONT IS K-1 (MJUNCIE) WH CH
DRAINS 4.52 SQ M. AND PROVI DES 2800 ACRE-FEET OF WATER TO THE M NES IN A YEAR  THE NEXT
PRIORITY AREA | S K-2 (BIG JOHN) WH CH | S RESPONSI BLE FOR 1, 000 ACRE- FEET OF THE TOTAL SURFACE
WATER ENTERI NG THE M NES EACH YEAR

Dl VERSI ON WORK AT K-1 AND K-2 WLL SIGNI FI CANTLY REDUCE THE | NFLOW AND CAUSE GROUND WATER
LEVELS TO RECEDE. | F GROUND WATER LEVELS DRCOP BELOW THE PRESENT STATI C WATER LEVEL AT SI TE 0- 3,
THEN | T TOO WLL BECOME AN | NFLON PO NT AND MAY REQUI RE DI KI NG AND DI VERSI ON WORK.

THE 0-4 AREA DI VERSI ON WORK VST OF COMMERCE WAS ALSO EXCLUDED. THE FLOOD ASSESSMENT
I NDI CATES THE WORK WOULD | NCREASE THE FLOCD STAGE TO LEVELS THREATENI NG RESI DENTS OF COMMVERCE.
CONSEQUENTLY, THE 5 PERCENT REDUCTI ON OF | NFLOW AND $1, 000, 000 COST DI D NOT MERI T THE | NCREASED
FLOOD HAZARD.

THE REMAI NI NG 588 ACRES OF SUBSI DENCE WERE TOO COSTLY I N RELATI ON TO THE AMOUNT COF | NFLOW
REDUCED. THE PROPGSED DI VERSI ON PRQJIECTS ARE EXPECTED TO REDUCE 75 PERCENT OF THE | NFLOW OR
APPROXI MATELY 3, 000 ACRE- FEET PER YEAR WHI CH | S EXPECTED TO STCP THE CURRENT 1, 000 ACRE- FEET PER
YEAR QUTFLOW



SI NCE THE TAR CREEK BASI N | S SUSCEPTI BLE TO LONG TERM SUBSI DENCE, FUTURE SUBSI DENCE MAY
REQUI RE FURTHER DI VERSI ON AND DI KI NG | F STREAMS ARE Pl RATED. | F AND WHEN THESE NEW AREAS FORM
OR EXI STI NG AREAS | NCREASE | N SI ZE, ADDI TI ONAL | NFORVATI ON WOULD NEED TO BE COLLECTED
DETERM NI NG | MPACT AND POTENTI AL FOR QUTFLOW

THE DI VERSI ON PROGRAM W LL CONSTI TUTE REROUTI NG SURFACE FLONS AVAY FROM M NE SHAFTS,
SUBSI DENCE AREAS, AND CPEN BOREHOLES. THREE MAJCR | NFLOW AREAS ALLOW NG APPROXI MATELY 75% OF
THE YEARLY SURFACE FLOAS | NTO THE M NE WORKI NGS ARE DESI GNATED FOR DI VERSI ON WORK.  THE HI GHEST
PRICRITY SITE | S A SUBSI DENCE AREA I N KANSAS CALLED MUNCIE. TH S SUBSI DENCE | S LOCATED I N THE
STREAM CHANNEL OF TAR CREEK AND FUNNELS SURFACE FLOW FROM 4.52 SQ M OF DRAI NAGE AREA | NTO THE
M NE SYSTEM TH S AREA | S CHARACTERI ZED AS HAVI NG A POND AND SEVERAL BEAVER DAMS THAT | MPOUND
WATER IN A LONV AREA. THESE ACTI VI TI ES WH CH OCCURRED AFTER M NI NG OPERATI ON HAVE CAUSED THE
CREATI ON OF A SVALL WETLANDS REG ON. | T APPEARS THAT REROUTI NG THE STREAM FLOW W TH THE USE OF
EXCAVATED CHANNEL AND A SUPPORTI NG DIKE IS THE MOST FEASI BLE METHCD OF DI VERSI ON AT THI'S TI ME
(FIGURES 7 & 8). I T IS FURTHER PROPCSED TO RERQUTE THE TAR CREEK STREAM FLOW TO THE WEST OF THE
PRESENT CHANNEL.

SEVERAL OTHER AREAS | DENTI FI ED AS | NFLOW AREAS WERE STUDI ED AND EVALUATED FCR DI VERSI ON
WORK.  THESE AREAS DI D NOT CONTRI BUTE S| GNI FI CANT AMOUNTS OF WATER | NDI VI DUALLY ALTHOUGH
COLLECTI VELY THEY ACCOUNT FOR 25 PERCENT OF THE | NFLOW  AREAS | DENTI FI ED AS 0-5 THROUGH 0- 18,
AND K-8 WERE EXCLUDED BECAUSE THE WORK WOULD | NVOLVE M NI VAL REDUCTI ON | N QUTFLOW FOR AN
ADM NI STRATI VELY | NTENSI VE EFFORT, LENGTHY TI ME TO CONSTRUCT, AND RELATI VE H GH COST.

4) ALTERNATI VE DRI NKI NG WATER SUPPLI ES

OTHER POTENTI AL SQURCES OF DRI NKI NG WATER COULD BE MADE AVAI LABLE TO THE AREA | F THEY WERE
NECESSARY. THESE SOURCES | NCLUDE GRAND LAKE AND THE NECSHO RI VER WHI CH PROVI DE WATER FOR AREAS
QUTSI DE THE STUDY AREA ALREADY. | N THE UNLI KELY EVENT THAT LARGE SCALE CONTAM NATI ON OF THE
ROUBI DOUX OCCURS, THE FEASI BI LI TY STUDY CONS|I DERED CONSTRUCTI NG A WATER LI NE TO THE COMVERCE
C TY FROM GRAND LAKE. THE GROUND WATER MONI TORI NG PLAN | S EXPECTED TO DETECT CONTAM NATI ON
BEFORE | T BECOVES A SI GNI FI CANT PROBLEM  SINCE THE ROUBI DOUX |'S NOT CONTAM NATED EXCEPT FOR A
FEW LOCALI ZED SPOTS, ALTERNATI VE DRI NKI NG WATER SUPPLI ES ARE NOT NECESSARY AT TH S TIME. THE
COST FOR BU LDI NG AND MAI NTAI NING THI'S SYSTEM WAS THE MOST COSTLY AT $17 M LLI ON.

5) SURFACE DI SCHARGE TREATMENT

SURFACE DI SCHARGE OF CONTAM NATED WATER IS THE MAJOR CAUSE OF TAR CREEK' S POCR QUALI TY.
TREATMENT OF THE WATER QUTFLOW WOULD CONCEI VABLY REDUCE CR ELI M NATE MOST OF THE PROBLEM  THE
TREATMENT FACI LI TI ES WOULD BE LOCATED ADJACENT TO AREAS OF MAJOR QUTFLOW  THI 'S ALTERNATI VE
WOULD ONLY CAPTURE A PORTI ON OF THE QUTFLOW SI NCE SVALL SPRINGS AND SMALLER QUTFLOW AREAS WOULD
NOT BE TREATED. NO WATER | S EXPECTED TO QUTFLOW FROM THE MAJOR QUTFLOW AREAS AFTER COVPLETI ON
OF THE DI VERSI ON WORK THEREBY RENDERI NG THI S CPTI ON UNNECESSARY. THE PRQJECTED COST FOR TH S
ALTERNATI VE WAS APPROXI MATELY TW CE THE COST OF THE RECOMVENDED ALTERNATI VES.

COST- EFFECTI VENESS ANALYSI S OF ALTERNATI VE

A COST- EFFECTI VENESS EVALUATI ON WAS PERFORVED ON THE SURFACE AND GROUND WATER
ALTERNATI VES. USING TH S METHODOLOGY, CANDI DATE ALTERNATI VES WERE EVALUATED AGAI NST EACH OTHER
ACCORDI NG TO SEVERAL MEASURES OF EFFECTI VENESS AND COST. THE MEASURES OF EFFECTI VENESS THAT
WERE USED ARE AS FOLLOWE:

. TECHNOLOGY STATUS
. Rl SK AND EFFECT OF FAI LURE
. LEVEL OF CLEANUP/ | SOLATI ON ACH EVABLE



. ABILITY TOMNMZE COWUN TY | MPACTS DURI NG | MPLEMENTATI ON

. ABI LI TY TO MEET RELEVANT PUBLI C HEALTH AND ENVI RONVENTAL CRI TER A
. TI ME REQUI RED TO ACHI EVE CLEANUP/ | SOLATI ON.
1) NO- ACTI ON

NO- ACTI ON AT TAR CREEK WAS REJECTED BY THE STATE AND REG ON BECAUSE OF THE CONTI NU NG TW N
THREATS OF GROUND WATER CONTAM NATI ON OF THE ROUBI DOUX AND SURFACE WATER DI SCHARCE OF
CONTAM NATED M NE WATER. THE ROUBI DOUX |'S THE PRI NCl PLE SOURCE OF WATER FOR THE AREA
CONTAM NATI ON OF THE AQUI FER WOULD LEAD TO LGSS OF COWUNI TY AND PRI VATE WELLS IN TH' S AREA COF
KANSAS AND CKLAHOVA.

NATURAL RESTCRATI ON OF THE BOONE AQUI FER IS ESTI MATED TO TAKE AT LEAST 100 TO 150 YEARS.
TH' S TI MEFRAME | S UNACCEPTABLE CONSI DERI NG THE THREATS PCSED AT THE SI TE.

2) EVALUATI ON OF ALTERNATI VES TO PROTECT DRI NKI NG WATER

THE PRI NCl PLE ALTERNATI VE EXAM NED TO PROTECT THE ROUBI DOUX AQUI FER WAS THE PLUGE NG CF 66
WELLS. PLUGE NG THE WELLS W LL EFFECTI VELY ABATE FUTURE M GRATI ON OF CONTAM NATED BOONE AQUI FER
WATER | NTO THE ROUBI DOUX. THE WELL PLUGGE NG ALTERNATI VE USES ESTABLI SHED AND PROVEN TECHNOLOGY
ASSCCI ATED W TH VELL DRI LLI NG EASEMENT AND ABANDONMENT. THE RI SK OF UNSUCCESSFUL VELL PLUGE NG
IS LONW HOMNEVER, THERE IS A REMOTE POSSI BI LI TY THAT FI SSURES | N THE JEFFERSON FORVATI ON MAY ALSO
PROVI DE RQUTES FOR CONTAM NATED M NE WATER.  WELL PLUGAE NG REQUI RES VERY LI TTLE DESI GN WORK AND,
THEREFORE, CONSTRUCTI ON CAN BEG N WTHI N THREE OR FOUR MONTHS AFTER THE PRQJECT IS FUNDED.
CONSTRUCTI ON | S EXPECTED TO BE COVPLETED W THI N SI X TO TWELVE MONTHS.

PROVI SI ON OF ALTERNATI VE WATER SUPPLY FROM GRAND LAKE TO COMMERCE WAS ANOTHER CPTI ON
EXAM NED. THE PURPCSE OF THI' S OPTI ON WAS TO PROVI DE A MORE RELI ABLE SCQURCE OF DRI NKI NG WATER TO
THE TOWN OF COWERCE. TH'S OPTION HAS A CAPI TAL COST OF MORE THAN $17, 000, 000. THE NEW SYSTEM
CAN BE BU LT USI NG EXI STI NG TECHNOLOGY, | T WOULD ACH EVE DRI NKI NG WATER CRI TERI A AND WOULD HAVE
M N VAL COWUNI TY | MPACT. COWPARED TO WELL ABANDONMENT, THI'S OPTION IS VERY EXPENSI VE AND NOT
NECESSARY. OTHER TOANS AND RURAL AREAS WOULD NOT BE PROVI DED WATER FROM TH' S SYSTEM | F W DE
SPREAD CONTAM NATI ON OCCURS.  ADDI TI ONAL SUPPLY ALTERNATI VES WOULD NEED TO BE CONSI DERED.

3) EVALUATI ON OF ALTERNATI VES TO PROTECT SURFACE WATER

DI VERSI ON AND DI KI NG OF | NFLOW PO NTS AND TREATMENT OF SURFACE WATER DI SCHARGE VEERE
EVALUATED AS REMEDI AL ACTI ONS TO M TI GATE THE CONTAM NATI ON OF TAR CREEK AND SEVERAL CF I TS
TR BUTARI ES. THE DI VERSI ON AND DI KI NG ALTERNATI VE WOULD DI RECT APPROXI MATELY 3, 200 ACRE- FEET
PER YEAR  SURFACE DI SCHARGE | S APPROXI MATELY 1, 000 ACRE- FEET PER YEAR AND, THEREFORE, LITTLE OR
NO SURFACE DI SCHARGE | S EXPECTED AFTER | MPLEMENTATI ON OF THI S REMEDY.

THE CONSTRUCTI ON OF BERVS AND DI KES AND THE RECHANNELI ZATI ON OF CREEKS RELI ES ON WELL
ESTABLI SHED EARTH WORK TECHNOLOGY. ( NO HAZARDOUS WASTES ARE MANAGED. ). THE REMEDY WLL REQUI RE
NOM NAL LONG TERM MAI NTENANCE AND SHOULD NOT BE DAMAGED AS A RESULT OF FLOCDI NG

NO ADVERSE COMMUNI TY | MPACTS ARE PRQJIECTED; | N FACT, THE DI VERSI ON STRUCTURES CONSI DERED
NEAR THE TOMN OF COMVERCE W LL NOT BE CONSTRUCTED BECAUSE THE FLOOD STAGE WOULD BE | NCREASED.

CONSTRUCTI ON | S EXPECTED TO BE LI M TED FROM SI X TO NI NE MONTHS. SURFACE WATER QUTFLOW
SHOULD BE FULLY REDUCED OR ELI M NATED W THI N TWELVE TO ElI GATEEN MONTHS AFTER CONSTRUCTION | S
COVPLETED.

TREATMENT OF SURFACE DI SCHARGE WAS ALSO EVALUATED. THE TYPE OF TREATMENT SYSTEM HAS NOT



BEEN FULLY DEVELOPED AND TREATABI LI TY STUDI ES WOULD BE REQUI RED BEFORE DESI GN PARAMETERS COULD
BE ESTABLI SHED. THE CAPI TAL AND O&M COSTS ESTI MATES REPORTED I N FI GURE 4 ARE SUBJECT TO W DE
VARI ATION.  TH' S TREATMENT REMEDY WOULD NOT BE FULLY EFFECTI VE SI NCE THERE ARE SVALLER QUTFLOW
PO NTS THAT WOULD NOT BE TREATED. APPROXI MATELY TWELVE MONTHS WOULD BE REQUI RED TO | MPLEMENT
THE REMEDY AND | T WOULD REQUI RE AT LEAST 30 YEARS OF CPERATI ON AND MAI NTENANCE.

#CR
COVMMUNI TY RELATI ONS

THE PUBLI C COMMENT PERI CD, FROM JANUARY 26 THROUGH FEBRUARY 16, 1984, WAS ANNCUNCED IN A
JANUARY 10, 1984, NEWS MEDI A RELEASE. THE | NVESTI GATI ON, FEASI Bl LI TY AND DRAFT RECCRD CF
DECI SI ON WERE PLACED | N ElI GHT REPOSI TORIES FCR PUBLI C REVIEW A FEBRUARY 9, 1984, PUBLIC
MEETI NG WAS HELD AT THE OTTAWA COUNTY COURTHQUSE I N M AM, OKLAHOVA, TO ANSWER QUESTI ONS
PERTAI NI NG TO THE REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY ACTI VI TI ES AND THE RECOMVENDED
ALTERNATI VES. AT THE PUBLI C MEETI NG THERE WERE SEVERAL FEDERAL AND STATE AGENCI ES, PCLI TI CAL
OFFI Cl ALS, NEWS MEDI A, SCHOOL CHI LDREN, PRI VATE | NDUSTRIES AND LOCAL CI TI ZENS. MOST QUESTI ONS
THAT WERE RAI SED WERE OF A GENERAL NATURE REQUESTI NG MORE | NFORVATI ON ABOUT THE RECOMVENDED
ALTERNATI VES. SOVE TECHNI CAL COMMENTS WERE MADE REGARDI NG ADEQUACY OF THE REMEDI AL TECHNCLOA ES
TO BE USED. NONE OF THE TECHNI CAL COMVENTS WERE OF SUCH | MPORTANCE TO ALTER THE PROPCSED
REMEDI ES OR THEI R DESI GN. THE SCHOOL CHI LDREN | N ATTENDANCE SUBM TTED A PETI TI ON W TH
S| GNATURES REQUESTI NG THAT EPA PURSUE REMEDI AL ACTI ONS FOR TAR CREEK. OVERALL VERY FEW
COMMENTERS DI SAGREED W TH THE RECOMVENDED ALTERNATI VES. RESPONSES TO VERBAL AND WRI TTEN
QUESTI ONS OR COMMENTS ARE | N ADDENDUM 2, THE RESPONSI VENESS SUMVARY. | N ADDI TI ON TO COMVENTS
RECEI VED DURI NG THE PUBLI C COMMENT PERI CD, EAGLE- Pl CHER PROVI DED SUBSTANTI AL COMVENTS ON
FEBRUARY 21, 1984, AND RAI SED OTHER LEGAL | SSUES I N A LETTER TO ALLYN DAVIS, EPA REG ON VI,
DATED FEBRUARY 15, 1984. ADDENDUM 2 | NCLUDES RESPONSES TO THESE COMVENTS.

#CEL
CONSI STENCY W TH OTHER ENVI RONVENTAL LAWS

THE DI VERSI ON AND DI KI NG PROGRAM W LL AFFECT TWD AREAS COF CONCERN RELATED TO SURFACE WATER
USE: FLOCDI NG AND WETLANDS. EXECUTI VE CRDERS 11988 AND 11990 REQUI RE FEDERAL AGENCI ES TO
DETERM NE POTENTI AL EFFECTS OF PLANNED ACTI ONS | N A FLOODPLAI N AND VETLANDS, AND TO M NI M ZE
SUCH | MPACTS.  NO ALTERNATI VES TO CONSTRUCTI ON WERE AVAI LABLE EXCEPT FOR NO-ACTION. IN
ACCORDANCE W TH THESE REGULATI ONS AN | MPACT ASSESSMENT FCOR THE TAR CREEK DI VERSI ON AND DI KI NG
PROGRAM | S G VEN | N ADDENDUM 3.

#RA
RECOMMENDED ALTERNATI VES

SECTI ON 300. 68(J) OF THE NATI ONAL CONTI NGENCY PLAN STATES THAT " THE APPROPRI ATE EXTENT OF
REMEDY SHALL BE DETERM NED BY THE LEAD AGENCY' S SELECTI ON OF THE REMEDI AL ALTERNATI VE WHI CH THE
AGENCY DETERM NES | S COST- EFFECTI VE (|.E. THE LOMEST COST ALTERNATI VE THAT |'S TECHNOLOG CALLY
FEASI BLE AND RELI ABLE AND WHI CH EFFECTI VELY M Tl GATES AND M NI M ZES DAMAGE TO AND PROVI DES
ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE OR THE ENVI RONMENT).". BASED UPON | NVESTI GATI ON
AND FEASI BI LI TY STUDI ES, EPA REG ON VI AND THE STATES OF OKLAHOVA AND KANSAS AGREE THAT THE WELL
PLUGGE NG AND THE DI VERSI ON AND DI KI NG PROGRAMS MEET THE NCP CRI TERI A

THE DI VERSI ON PROGRAM W LL CONSTI TUTE REROUTI NG SURFACE FLOAS AVAY FROM M NE SHAFTS,
SUBSI DENCE AREAS, AND CPEN BOREHOLES. THREE MAJCR | NFLOW AREAS ALLOW NG APPROXI MATELY 75% OF
THE YEARLY SURFACE FLOAS | NTO THE M NE WORKI NGS ARE DESI GNATED FOR DI VERSI ON WORK.  THE MUNCI E
AND BI G JOHN DI VERSI ON WORK W LL BE | MPLEMENTED AT THE COWPLETI ON OF DESI GN. HOWEVER, THE
ADM RALTY DI VERSI ON WORK W LL BE DELAYED TWELVE TO EI GHTEEN MONTHS TO ESTABLI SH NEW | NFLOW AND
QUTFLOW PATTERNS.  THE ADM RALTY W LL BE CONSTRUCTED, | F REQUI RED.



BECAUSE THE DI VERSI ON WORK NMAY NOT COWMPLETELY STOP ALL SURFACE DI SCHARGE OF ACID M NE
WATER, A GROUND WATER MONI TORI NG PROGRAM OF THE BOONE AQUI FER W LL BE CONDUCTED FOR TWD YEARS TO
ALLONVTI ME FOR THE SYSTEM TO EQUI LI BRATE AND TO DETERM NE THE EFFECTI VENESS OF THE DI VERSI ON
WORK. | F THERE CONTI NUES TO BE SI GNI FI CANT DI SCHARGE, REMEDI AL MEASURES WOULD BE EVALUATED TO
DETERM NE | F FURTHER ACTI ON | S APPRCPRI ATE.

THERE ARE MANY MORE | NFLOW AREAS THAT WERE CONSI DERED, BUT EACH TAKEN ON A | NDI VI DUAL
BASI S I'S I NSI GNI FI CANT COVPARED TO THE TCP THREE PRIORITY SITES. THEREFCRE, TO DO DI VERSI ON
WORK AT THESE SI TES WOULD RESULT | N DECREASI NG ENVI RONMENTAL PROTECTI ON THAT CANNOT BE JUSTI FI ED
BY THE | NCREASED COSTS. THE CAPI TAL COST FOR DI VERSI ON AT THE THREE SITES |'S $2, 000, 000 W TH
O8M COSTS OF $5, 000 PER YEAR FCR 30 YEARS.

THE DI VERSI ON WORK MAY NOT COVPLETELY STOP THE SURFACE DI SCHARGE OF M NE WATER A
SURVEI LLANCE PROGRAM W LL BE | NI TI ATED AFTER CONSTRUCTI ON TO RECORD GROUND WATER LEVEL CHANGES.
THE PLAN FOR THI'S MONI TORI NG PROGRAM ALONG W TH THE WATER QUALI TY MONI TORI NG PROGRAM FCR THE
ROUBI DOUX |'S G VEN | N ADDENDUM 4.

WELL PLUGE NG | S THE COST- EFFECTI VE REMEDY TO PROTECT THE ROUBI DOUX. TH' S PORTI ON OF THE
REMEDY |'S EXPECTED TO COST $2, 000, 000 AND SHOULD ASSURE THAT CONTAM NATED M NE WATERS FROM THE
BOONE DO NOT AFFECT THE ROUBI DOUX. PROVI SI ON OF AN ALTERNATI VE SOURCE OF WATER TO THE TOMN CF
COMMERCE |'S NOT' REQUI RED BECAUSE THE ROUBI DOUX IS A SAFE SOURCE OF DRI NKI NG WATER. THE STATE
W LL UNDERTAKE A LONG TERM GROUND WATER MONI TORI NG PROGRAM OF THE ROUBI DOUX TO ASSURE THE SAFETY
OF THE ROUBI DOUX.



#TNVA
TABLES, MEMORANDA, ATTACHMVENTS
ADDENDUM 2

ENVI RONVENTAL PROTECTI ON AGENCY
AND
TAR CREEK TASK FORCE

RESPONSE TO COMMVENTS ON THE PROPOSED
REMEDI AL ALTERNATI VES FOR THE TAR CREEK SI TE
PI CHER M NE FI ELD, OKLAHOVA AND KANSAS

COMMENT - ASARCO

"OUR PRI NCI PAL CONCERN | S THE | NTENTI ON TO PLUG ABANDONED WELLS COVPLETELY TO THE SURFACE.

VWH LE VWE UNDERSTAND THAT STATE REGULATI ONS REQUI RE PLUGGE NG OF CONTAM NATED WELLS TO THE
SURFACE, IN TH S I NSTANCE THE PRACTI CE | S UNNECESSARY TO PROTECT THE DRI NKI NG WATER SUPPLY AND
WLL WASTE A GREAT DEAL OF MONEY.".

"THE PURPOCSE OF PLUGE NG THE WELLS 1S, AS WE UNDERSTAND | T, TO | SOLATE THE GOCD QUALI TY WATER OF
THE ROUBI DOUX AQUI FER FROM THE CONTAM NATED M NE WATER | N THE BOONE FORVATI ON.  TECHN CALLY,

TH S ONLY REQUI RES THAT ABANDONED WELLS BE PLUGCGED I N THE FORVATI ONS WHI CH SEPARATE THESE TWO
AQUI FERS. TH S WOULD ENTAI L CLEANI NG THE WELL, | F NECESSARY, ESTABLI SH NG A BASE I N THE

ROUBI DOUX ON WH CH TO PLACE THE PLUG MATERI AL, AND | NJECTI NG SUFFI I ENT CEMENT TO FI LL THE OLD
WELL BETWEEN THE TWD FOUNDATI ONS. ".

"THE EXTRA EFFORT I N PLUGE NG THE WELLS THE REST OF THE DI STANCE TO THE SURFACE WOULD

ADDI TI ONALLY ENTAI L ESTABLI SHI NG ANOTHER BASE OF NMATERI AL OR A BRI DGE PLUG | N THE BOONE AND

I NDJECTI NG SUFFI CI ENT ADDI TI ONAL CEMENT TO REACH THE SURFACE. STRICTLY IN TERVS OF PLUGE NG

TH' S ADDI TI ONAL, AND TECHNI CALLY UNNECESSARY EFFORT, COULD BE AS OR MORE EXPENSI VE THAN THE
NECESSARY PORTION. | N TERVE OF OVERALL COST, CLEARI NG THE WELL CAN BE A MAJOR EXPENSE OR NOT,
DEPENDI NG ON THE CONDI TI ON OF THE WELL. I N ANY EVENT, |IN THE OVERALL PRQJECT, A VERY

SI GNI FI CANT PORTI ON COF THE ALOTTED COSTS WLL BE SPENT I N AN ACTIVITY WH CH WLL LEND NO

SI GNI FI CANT BENEFI T. BECAUSE THE WELL PLUGE NG PORTI ON OF THE RECOMMENDED ACTI ONS | S PROJECTED
TO COST ALMOST $2 M LLION, TH S WASTAGE COULD BE VERY SUBSTANTI AL. ".

"THEREFORE, WE ENCOURAGE THE TASK FORCE TO MCDI FY THE WELL PLUGAE NG RECOMMVENDATI ON TO ONLY PLUG
THE ABANDONED WELLS TO THE EXTENT NECESSARY, THAT IS, BETWEEN THE TWD AQUI FERS AND TO PETI TI ON
THE WATER RESOURCES BOARD TO GRANT AN EXCEPTI ON FROM THE STATE REGULATI ONS TO ALLOW THE PRQIECT
TO BE CONDUCTED ON THI S BASIS. ".

RESPONSE:

A COST- EFFECTI VENESS ANALYSI S WAS MADE TO DETERM NE THE COSTS ASSCCI ATED W TH PLUGGE NG THE UPPER
250 FEET (DEPTH TO THE M NE WORKI NGS APPROXI MATELY 1/4 THE TOTAL DEPTH) OF THE ABANDONED VEELLS
VWH CH CONFIRVED | T IS COST EFFECTI VE TO PLUG THAT PORTI ON OF THE WELLS W TH THE PREM X CEMENT
USED IN THE PROCESS. SINCE THE OTHER COST FOR THE WELL PLUGGE NG CPERATI ON ARE FI XED, THE ONLY
ADDI TI ONAL COSTS FOR PLUGE NG THE UPPER PORTI ONS OF THE WELLS ARE PLUGGE NG MATERI AL AND THE
SMALL AMOUNT OF ADDI TI ONAL TI ME REQUIRED FOR THE DRILL RIG  ADDI TI ONALLY, PLUGE NG OF THE WELLS
TO THE SURFACE WLL MAXI M ZE CONTACT BETWEEN THE WELL BORE AND THE CEMENT THEREBY PROVI DI NG A
MORE RELI ABLE PLUG AS VELL AS PREVENTI NG THOSE WELLS FROM POSSI BLY BECOM NG DI SCHARGE PO NTS.
THEREFORE, BASED ON THE COST- EFFECTI VE ANALYSIS, | T WAS DETERM NED THAT THE ADDI TI ONAL TECHN CAL
RELI ABI LI TY OF THE PLUGE NG PROCEDURE GAI NED BY PLUGE NG THE VELLS TO THE SURFACE | S WORTH THE
M N VAL ADDI TI ONAL EXPENSE.



COMMENT - DR WLLI AM GOCDIVAN, NMAYOR OF M AM :

DR GOCDVAN REQUESTED THAT THE ALTERNATI VE WATER SOURCES FOR M AM AND OTTAWA COUNTY BE A
Pl PELI NE FROM GRAND LAKE.

RESPONSE:

IN RESPONSE TO M AM 'S DESI RE TO RECOMMEND A Pl PELI NE TO GRAND LAKE, THE EPA AND THE OKLAHOVA
WATER RESOURCES BOARD WLL WORK WTH M AM  AND OTHER MUNI CI PALI TI ES TO ASSURE LOCAL NEEDS ARE
EXPRESSED, DI SCUSSED AND FULLY CONSI DERED. THE ALTERNATI VE WATER SUPPLY DI SCUSSI ON DEVELCPED I N
THE FEASI Bl LI TY STUDY WAS PREPARED ONLY FOR COST COWVPARI SON AND | S NOT A RECOMMENDED
ALTERNATIVE. I N THE EVENT AN ALTERNATI VE WATER SUPPLY IS REQUI RED, ALL AVAI LABLE OPTI ONS FCR
PROVI DI NG DRI NKI NG WATER W LL BE REVI EWVED AND CONSI DERED.



COMMENTS OF EAGLE- PI CHER | NDUSTRI ES, | NC
ON THE TAR CREEK FEASI BI LI TY STUDY AND
" PROPCSED REMEDI ES'

AT A PUBLI C BRI EFI NG HELD ON JANUARY 9, 1984, GOVERNOR N GH RELEASED THE TAR CREEK
FEASI BI LI TY STUDY AND ANNOUNCED THE MEASURES RECOMVENDED BY THAT STUDY TO ADDRESS THE
ENVI RONMVENTAL CONDI TI ONS AT THE TAR CREEK, OKLAHOMA SI TE.

IN A JANUARY 10, 1984 PRESS RELEASE, ALSO ANNOUNCI NG THE COMPLETI ON AGENCY (EPA) STATED
THAT "EPA AND THE STATE RECOMMVEND' A THREE PO NT PROGRAM "AS AN ENVI RONVENTALLY SOUND SCLUTI ON'
TO THE CONDI TI ONS AT THE TAR CREEK, OKLAHOVA SITE. THE RECOMVENDED THREE PO NT PROGRAM
I NCLUDES:

1. PLUGE NG OF ABANDONED WATER WELLS | NTERSECTI NG BOTH THE BOONE AND RCOUBI DOUX
FORVATI ONS;

2. CONSTRUCTI ON OF WATER DI VERSI ONS TO PREVENT SURFACE RUNCFF | NFLOAS TO THE M NES AT
SPECI FI C LOCATI ONS | N KANSAS AND OKLAHOVA; AND

3. A GROUNDWATER MONI TORI NG PROGRAM TO ASSESS THE EFFECTI VENESS OF THE WELL- PLUGAE NG AND
DI VERSI ON ACTI ONS.

EPA' S PRESS RELEASE SOLI G TS COMMENTS ON THESE " PROPCSED REMEDI ES' BY FEBRUARY 16, 1984.

THESE COMMENTS ARE SUBM TTED ON BEHALF OF EAGLE- Pl CHER | NDUSTRIES, | NC. (EAGLE-PICHER) IN
RESPONSE TO EPA' S REQUEST FOR COMMENTS AND ADDRESS THE " PROPOSED REMEDI ES, " THE " TAR CREEK
REMEDI AL ALTERNATI VES ANALYSI S | NFORVATI ON PACKAGE" APPARENTLY PREPARED BY EPA AND THE 18
FEASI BI LI TY STUDY REPORTS PREPARED BY THE OKLAHOVA WATER RESOURCES BQOARD, | TS CONTRACTORS AND
THE TAR CREEK TASK FORCE. *.

*  THESE COMMENTS ADDRESS THE TECHNI CAL, SCIENTIFI C AND POLI CY | SSUES RAI SED BY THE
FEASI BI LI TY STUDY AND " PROPCSED REMEDI ES'. THESE COMMENTS DO NOT ADDRESS THE LEGAL AND
FACTUAL | SSUES PRESENTED BY THE USE OF THE COVWPREHENSI VE ENVI RONMVENTAL RESPONSE,
COMPENSATI ON AND LI ABI LI TY ACT OF 1980 TO FUND THE STUDI ES OR PROPCSED REMEDI ES. THESE
| SSUES HAVE BEEN ADDRESSED BY EAGLE-PI CHER | N OTHER COVMUNI CATI ONS AND CCORRESPONDENCE
W TH EPA, MOST RECENTLY I N EAGLE- PI CHER S FEBRUARY 15, 1984 LETTER TO ALLYN DAVI S OF
EPA.

1) GENERAL COMMENTS I N THE FEASI Bl LI TY STUDY AND THE PROPCSED REMEDI ES

WH LE EAGLE- Pl CHER HAS A NUMBER OF SPECI FI C TECHNI CAL AND SCI ENTI FI C COMVENTS ON THE
FEASI BI LI TY STUDY REPORTS, EAGLE-PI CHER BELI EVES THE TASK FORCE IS TO BE GENERALLY COMMENDED FOR
THE WORK WHI CH HAS BEEN DONE | N CONNECTION WTH THI S STUDY -- WORK WHI CH WAS ACCOWPLI SHED UNDER
SI GNI FI CANT TI ME CONSTRAI NTS.

THROUGHOUT THE VERI FI CATI ON AND FEASI BI LI TY PHASES OF THE TASK FORCE' S EFFCRT,
EAGLE- PI CHER HAS ENDEAVORED TO PROVI DE EVERY ASS|I STANCE TO THE TASK FORCE. |IN TH S REGARD
EAGLE- PI CHER HAS RESPONDED TO ALL REQUESTS FOR | NFORMATI ON AND SCI ENTI FI C ANALYSI S MADE BY THE
TASK FORCE. SHORTLY AFTER THE DATA GENERATED BY THE VERI FI CATI ON STUDI ES BECAME AVAI LABLE
EAGLE- PI CHER PROVI DED THE TASK FORCE W TH ANALYSI S OF THAT DATA MADE BY THE COVPANY' S EXPERTS.
AT THAT TI ME EAGLE- Pl CHER SUGGESTED THAT THE VERI FI CATI ON DATA DEMONSTRATED THAT BOTH THE SCCPE
AND | MVEDI ACY OF THE ENVI RONMENTAL PRCBLEMS AT THE TAR CREEK SI TE WERE CONSI DERABLY LESS THAN
ORI G NALLY POSTULATED BY EPA'S | NI TI AL CONTRACTCR S "REPORT" ON THE SITE. EAGLE- Pl CHER ALSO
SUGGESTED THAT THE VERI FI CATI ON STUDI ES | NDI CATED THAT | T WOULD BE ADVI SABLE TO FOCUS THE



FEASI BI LI TY STUDY ON THE NEED FOR TWD PARTI CULAR MEASURES AT THE SI TE: DI VERSI ON OF SURFACE
RUN- OFF TO PREVENT | TS ENTRY | NTO THE M NES; AND A GROUNDWATER MONI TORI NG PROGRAM TO DETECT ANY
PCSSI BLE FUTURE EFFECT OF THE WATER TRAPPED I N THE M NES ON THE ROUBI DOUX AQUI FER

EAGLE- PI CHER S SUGGESTI ON CONCERNI NG DI VERSI ON WAS BASED ON THE SURFACE GEOGRAPHY OF THE AREA
AND THE CORRELATI ON BETWEEN PRECI PI TATI ON EVENTS AND M NE WATER DI SCHARGES. EAGLE- PI CHER ALSO
CONSI DERED THAT A GROUNDWATER MONI TORI NG PROGRAM WOULD BE A PRUDENT STEP EVEN THOUGH THE

VERI FI CATI ON DATA DI D NOT DEMONSTRATE THAT M NE WATER WAS CURRENTLY ENTERI NG THE ROUBI DOUX CR
THAT SUCH ENTRY WAS LIKELY I N THE FUTURE.

EAGLE- PICHER S REVI EW OF THE FI NAL VERI FI CATI ON AND FEASI BI LI TY REPORTS PREPARED BY THE
TASK FORCE AND | TS CONTRACTCORS | NDI CATES THAT THE TASK FORCE HAS REACHED CONCLUSI ONS SIM LAR TO
THOSE OF EAGLE- PI CHER CONCERNI NG THE SCOPE AND | MMEDI ACY OF THE ENVI RONVENTAL PROBLEMS AT THE
SITE. FURTHERMORE, THE FEASI Bl LI TY STUDY ENDCRSES BOTH OF THE MEASURES SUGCGESTED BY
EACGLE- PI CHER FOR FURTHER CONSI DERATI ON.

ALTHOUGH EAGLE- PI CHER HAS SEVERAL COMVENTS CONCERNI NG THE TECHNI CAL ASPECTS OF THE TASK
FORCE S FI NDI NGS W TH REGARD TO THE SCCPE OF THE PROBLEM AND THE ADVI SABI LI TY OF | NSTI TUTI NG
THESE TWD MEASURES, THE COVMPANY GENERALLY AGREES W TH THESE ASPECTS OF THE TASK FORCE S
CONCLUSI ONS. EAGLE- Pl CHER CONTI NUES TO BELI EVE, HONEVER, THAT BECAUSE THE | NFORVATI ON PRESENTED
IN THE RESULTS OF THE VERI FI CATI ON AND FEASI Bl LI TY STUDI ES DO NOT | NDI CATE A THREAT OF
CONTAM NATI ON OF THE ROUBI DOUX AQUI FER, EAGLE- Pl CHER QUESTI ONS THE NEED FOR THE WELL- PLUGAE NG
PROGRAM SUGGESTED AS A " POTENTI AL REMEDY. ".

DETAI LED COMMVENTS ON THE " PROPOSED REMEDI ES, " AS WELL AS OTHER MEASURES CONSI DERED DURI NG
THE FEASI Bl LI TY STUDY, ARE I NCLUDED I N THE FOLLOWN NG SECTI ONS OF EAGLE- PI CHER S COMMENTS. THESE
COMMENTS FI RST ADDRESS THREE MAJOR | SSUES RAI SED BY THE FEASI BI LI TY STUDY AND THE " PROPCSED
REMEDI ES": DI KI NG AND DI VERSI ON, ROUBI DOUX CONTAM NATI ON AND THE NEED FOR WELL- PLUGE NG AND
TREATMENT OF M NE WATER  EAGLE- Pl CHER THEN COMMENTS ON PARTI CULAR STATEMENTS CONTAI NED I N THE
TAR CREEK REMEDI AL ALTERNATI VES ANALYSI S | NFORVATI ON PACKAGE AND SEVERAL CF THE REPCRTS ON
I NDI VI DUAL FEASI BI LI TY STUDY TASKS.

) DI KING AND DI VERSI ON

THE FEASI BI LI TY OF A PROGRAM CF DI KI NG AND DI VERSI ON TO PREVENT THE ENTRY OF SURFACE
RUN- OFF I NTO THE M NES | S ADDRESSED I N FI VE SEPARATE REPCRTS:

1. TASK I1.3 - DI KING AND DI VERSI ON FEASI Bl LI TY STUDY;

2. TASK I1.3.C - A PRELI M NARY | DENTI FI CATI ON AND DESCRI PTI ON OF Di KI NG AND DI VERS| ON
TECHNI QUES;

3. TASK I1.3.D - ASSI GNMENT OF APPROPRI ATE ALTERNATI VES TO | NFLOW PO NTS;

TASK 11.3.E. A-E - ESTI MATED DI VERSI ON COSTS; AND

5. TASK I1.3.E F - ASSESSMENT OF CHANGES | N DRAI NAGE PATTERNS RESULTI NG FROM PROPCSED
DI VERSI ON AND Di KI NG,

e

EAGLE- PI CHER HAS LONG SUGGESTED THAT, BECAUSE QUTFLOW OF M NE WATER IS STRONGLY CORRELATED
W TH PRECI Pl TATI ON EVENTS, THE DI VERSI ON OF SURFACE RUN- OFF TO PREVENT | TS ENTRY | NTO THE M NES
COULD PREVENT THE DI SCHARGE OF M NE WATER TO THE SURFACE.

CONSEQUENTLY, EAGLE- Pl CHER GENERALLY AGREES W TH THE RECOMVENDATI ONS OF THE FEASI BI LI TY
STUDY CONCERNI NG DI KING AND DI VERSI ON.  SEVERAL COMMENTS ARE, HOWEVER, | N CRDER

EAGLE- PI CHER GENERALLY AGREES W TH THE METHCDOLOGY USED TO ASSI GN DI KING AND DI VERSI ON
PRI ORI TIES TO THE VAR QUS | DENTI FI ED | NFLOWV PO NTS. EAGLE- PI CHER ALSO AGREES W TH THE TASK
FORCE S RECOMVENDATI ON TO UNDERTAKE DI KI NG AND DI VERSI ON ONLY AT THOSE SI TES WH CH CONTRI BUTE A



SI GNI FI CANT PERCENTAGE OF THE TOTAL SURFACE RUN- OFF REACHI NG THE M NES.

ON THE BASIS OF I TS ASSI GNVENT OF PRICRITIES, THE TASK FORCE HAS RECOMMENDED DI KI NG AND
DI VERSI ON AT THREE SI TES:

1.  SITE K-1 (MNC E);
2. SITEK-2 (BIGJOHN); AND
3. SITE O3 (ADMRALTY NO 1 AND NO 2).

I N DI SCUSSI NG DI VERSI ON AT SITE O3 THE REPORT ENTI TLED " ASSI GNMVENT OF APPROPRI ATE ALTERNATI VES
TO | NFLOW PO NTS" STATES, AT PAGE 2:

BOTH OPENI NGS ADM RALTY NO. 1 AND NO. 2 COULD EASI LY BECOME | NFLOW PO NTS.
THEREFORE, DI VERSI ON OF SURFACE FLOW AWAY FROM THESE PO NTS | S NECESSARY | F ANY
Dl VERSI ON WORK | S TO BE DONE.

( EMPHASI S ADDED)

THE ESTI MATED COST FOR DI KING AND DI VERSI ON AT SITE O3 G VEN I N THE REPCRT
ENTI TLED " ESTI MATED DI VERSI ON COSTS" | S $850,000. TH S REPRESENTS A FULL 50
PERCENT OF THE TOTAL ESTI MATED COST COF DI KING AND DI VERSI ON AT THE THREE SI TES.

THEREFORE, AS EAGLE- Pl CHER UNDERSTANDS THE FEASI BI LI TY STUDY REPORTS, THE TASK FORCE | S
RECOMMENDI NG AN $850, 000 DI KI NG AND DI VERSI ON PROGRAM AT A SI TE WHI CH ONLY "COULD' BECOVE AN
I NFLOW PO NT AS A RESULT OF DI KING AND DI VERSI ON AT THE TWD OTHER SI TES. EAG.E- Pl CHER SUGCGESTS
THAT I T IS NOT COST EFFECTI VE TO CURRENTLY COW T TO DI KING AND DI VERSI ON AT SITE O3 SIMPLY ON
THE BASI S THAT I T "COULD' BECOVE AN | NFLOW PO NT. RATHER, DI KING AND DI VERSI ON SHOULD BE
UNDERTAKEN AT SI TES K-1 AND K-2. FCOLLOW NG COVWPLETI ON OF DI KI NG AND DI VERSI ON AT THESE SI TES AN
EVALUATI ON SHOULD BE MADE TO DETERM NE WHETHER OR NOT SI TE O3 ACTUALLY BECOVES AN | NFLOW PO NT.
IF SO DI KING AND DI VERSI ON CAN THEN BE UNDERTAKEN AT SI TE O 3.

1) ROUBI DOUX CONTAM NATI ON AND THE NEED FOR VELL PLUGA NG

THE FEASI Bl LI TY STUDI ES RECOMVEND THE PLUGAE NG OF 66 ABANDONED WATER WVELLS WH CH | NTERSECT
BOTH THE BOONE AND ROUBI DOUX FORVATI ONS. EAGLE- Pl CHER QUESTI ONS WHETHER THE | NFORVATI ON
CURRENTLY AVAI LABLE JUSTI FI ES A VEELL PLUGE NG PROGRAM AT THI S TI ME.

TH S RECOMVENDATI ON | S APPARENTLY BASED ON THE CONCLUSI ON OF THE TASK FORCE THAT M NE
WATER | S El THER CURRENTLY CONTAM NATI NG THE ROUBI DOUX OR THREATENS TO DO SO I N THE NEAR FUTURE.
THUS, FOR EXAMPLE, THE TAR CREEK REMEDI AL ALTERNATI VES ANALYSI S | NFORVATI ON PACKACGE STATES, ON
PACE 11:

M NE WATERS ARE BEI NG | NTRODUCED | NTO THE ROUBI DOUX VI A ABANDONED VELLS.

OTHER REPORTS OF THE RESULTS OF THE FEASI BI LI TY STUDY MAKE SI M LAR STATEMENTS. VERY
LI TTLE EVI DENCE HAS BEEN ADDUCED TO SUPPCRT TH S MOST | MPORTANT CONCLUSI ON.  WHAT LI TTLE
AVAI LABLE | NFORMATI ON HAS BEEN REFERENCED | N ElI THER THE VERI FI CATI ON PHASE REPORTS CR THE
FEASI BI LI TY STUDY REPORTS DCES NOT SUPPCRT THE CONCLUSI ON El THER THAT M NE WATER | S CURRENTLY
ENTERI NG THE ROUBI DOUX OR IS LIKELY TO DO SO I N THE FUTURE.

SI M LAR STATEMENTS CONCERNI NG ROUBI DOUX CONTAM NATI ON WERE MADE | N THE VERI FI CATI ON PHASE
REPORTS. | N THOSE REPORTS TWD PI ECES OF | NFOCRVATI ON VERE CI TED I N SUPPCRT OF THE CONCLUSI ON
THAT M NE WATERS WERE CURRENTLY CONTAM NATI NG THE ROUBI DQUX. FI RST, THE REPORTS CONTENDED THAT
SPI NNER LOGS DEMONSTRATED DOANWARD M GRATI ON OF M NE WATER THROUGH ABANDONED WELLS. SECOND, THE



VERI FI CATI ON REPORTS CONTENDED THAT WATER SAMPLI NG OF A FEW I SCLATED WELLS | NDI CATED M NE WATER
CONTAM NATI ON OF THE ROUBI DOUX. I N ITS COWENTS ON THE DRAFT VERI FI CATI ON STUDI ES EAGLE- Pl CHER
EXTENSI VELY ANALYZED THE | NFORVATI ON PRESENTED | N SUPPORT OF THE ROUBI DOUX CONTAM NATI ON THECRY
AND DEMONSTRATED THAT THE | NFORVATI ON DI D NOT SUPPORT THE CONCLUSI ONS REACHED. THESE COMMVENTS
NEED NOT BE REPEATED HERE.

IN THE FEASI BI LI TY STUDI ES TWD ADDI TI ONAL PI ECES OF | NFORVATI ON ARE CI TED | N SUPPORT OF
THE ROUBI DOUX CONTAM NATI ON THECRY. FI RST, THE REPORTS CONTEND THAT TV LOGS OF ABANDONED VELLS
DEMONSTRATE RCUBI DOUX CONTAM NATI ON BY M NE WATER.  SECOND, THE HEAD DI FFERENTI AL BETWEEN THE
BOONE AND RCOUBI DOUX FORNMATIONS |'S C TED AS | NCREASI NG THE " CHANCES' OF M NE WATER CONTAM NATI ON
OF THE ROUBI DOUX. FCOR EXAMPLE, THE | DENTI FI CATI ON AND ASSESSMENT OF POTENTI AL REMEDI AL
ALTERNATI VES STATES, AT PACE 2:

AS | NCREASI NG HEAD DI FFERENTI AL DRI VES WATER TOMRD THE ROUBI DOUX, THE CHANCES COF
ACI D M NE WATER PCLLUTION I N THI' S AQUI FER | NCREASES (SI O).

TURNING FI RST TO THE TV LOGS, THE ACTUAL REPORT OF THE WELL PLUGGE NG CONTRACTOR DCES NOT
STATE OR SUPPCORT THE THEORY THAT THE TV LOGS DEMONSTRATED THAT M NE WATER WAS ENTERI NG THE
ROUBI DOUX. RATHER, THE CONTRACTOR S REPCRT SI MPLY STATES THAT THE TV LOGS SHONED M NE WATER
ENTERI NG ABANDONED WELLS THROUGH HOLES IN THE WELL CASI NG  THE REPORT MADE NO CLAI M THAT THE TV
LOGS DEMONSTRATED THAT THIS M NE WATER ACTUALLY REACHED AND CONTAM NATED THE ROUBI DOUX.  SEE
FEASI BI LI TY CF CLEAR NG AND PLUGGE NG TWD ABANDONED ROUBI DOUX WATER WELLS, AT PAGE VI-3.
FURTHERMORE, AS EAGLE- PI CHER HAS PO NTED QUT | N THE PAST, THE FACT THAT M NE WATER ENTERS
ABANDONED WELLS THROUGH HCOLES IN THE CASI NG DOES NOT MEAN THAT THE M NE WATER REACHES OR
CONTAM NATES THE RCOUBI DOUX. | NDEED, M NE WATER ENTERI NG THE CASI NG WOULD HAVE A DI FFI CULT, IF
NOT | MPOSSI BLE, JOB | N REACHI NG THE ROUBI DQUX. I N ALL VELLS, WHETHER ACTI VE OR | NACTI VE, THERE
WOULD BE A STATI C HEAD OF ROUBI DOUX WATER AT AN ELEVATI ON H GHER THAN THE NORMAL GEOLOGQ CAL
STRATA OF THE ROUBI DQUX. TH' S STATI C COLUMN WOULD ACT AS A BARRIER CR A RESISTOR TO A
FREE- FLON NG CO M NG.I NG OF DOANWARD MOVI NG M NE WATER | NTO THE ROUBI DOUX. FURTHERMORE, AS
EAGLE- PI CHER HAS PREVI QUSLY PO NTED QUT, NATURAL CHEM CAL REACTI ONS CONFI RVED BY THE TASK
FORCE S VERI FI CATI ON STUDY WOULD ACT TO PREVENT CONTAM NATI ON OF THE RCQUBI DOUX BY ANY M NE WATER
VWH CH HAPPENED TO REACH THE AQUI FER THROUGH ABANDONED WVELLS.

I'N ADDI TION TO THE TV LOGS, THE FEASI BI LI TY STUDY REPORTS Cl TE THE HEAD DI FFERENTI AL
BETWEEN THE BOONE AND ROUBI DOUX FORVATI ONS AS A FORCE POTENTI ALLY DRI VING M NE WATER TO THE
ROUBI DQUX. | T SHOULD BE NOTED AT THE QUTSET THAT NO SCI ENTI FI C DATA IS ADDUCED TO SUPPCRT THI S
THEORY. FURTHERMORE, THE GECPHYS| CAL CONDI TI ONS I N THE AREA | NDI CATED THAT HEAD DI FFERENTIAL | S
NOT A CAUSE OF ROUBI DOUX CONTAM NATI ON. I NDEED, | F THE HEAD DI FFERENTI AL WAS DRI VI NG M NE WATER
TO THE ROUBI DOUX THE LEVEL OF THE ROUBI DOUX AQUI FER WOULD BE CONSI DERABLY HI GHER AND THE HEAD
DI FFERENTI AL CONSI DERABLY LESS. I N ADDI TI QN, THE EXI STENCE OF SURFACE DI SCHARGES | NDI CATES THAT
ANY FLOWN DOMN THE WVELLS 1'S NOT SUFFI CI ENT TO ESTABLI SH EQUI LI BRI UM W TH THE | NFLOW OR RESUPPLY.
CONSEQUENTLY, THERE |'S NO EVI DENCE THAT HEAD DI FFERENTI AL | S ACTI NG TO DRI VE M NE WATER TO THE
ROUBI DOUX.

EAGLE- PI CHER CONSI DERS THE | SSUE COF ROUBI DOUX CONTAM NATION TO BE CRITI CAL. THE TASK
FORCE S RECOMVENDATI ON FOR WVELL- PLUGE NG |'S BASED ON THE CONCLUSI ON THAT SUCH CONTAM NATI ON
EITHER I S OCCURRING OR | S LI KELY TO OCCUR I N THE NEAR FUTURE. FOR THE REASONS DI SCUSSED BOTH
ABOVE AND | N EAGLE- PI CHER S COMMENTS ON THE VERI FI CATI ON STUDY REPORTS, EAGLE- Pl CHER DCES NOT
BELI EVE THAT THE | NFORVATI ON AVAI LABLE TO DATE DEMONSTRATED EI THER THAT M NE WATER | S CURRENTLY
CONTAM NATI NG THE RCOUBI DOUX THROUGH ABANDONED WATER WELLS OR THAT SUCH A PHENOVENON | S LI KELY TO
OCCUR IN THE FUTURE. UNDER SUCH Cl RCUVMBTANCES, EAGLE-PlI CHER QUESTI ONS WHETHER THE
WELL- PLUGE NG PROGRAM PROPCSED BY THE TASK FORCE 1S JUSTI FI ED. EAGLE- Pl CHER RECOGNI ZES THAT THE
WELL PLUGE NG RECOMMVENDATI ON MAY BE A RESULT OF WHAT THE TASK FORCE CONSI DERS AN " ABUNDANCE COF
CAUTION.". EAGLE-PICHER SUBM TS THAT AN EXPENSI VE, QUESTI ONABLE PROGRAM SHOULD NOT BE BASED ON



A CONCEPT OF WHAT "M GHT HAPPEN' BUT ONLY ON THE PRESENCE OF A DEMONSTRATED THREAT.

FURTHERMORE, EAGLE- Pl CHER DOES NOT BELI EVE THAT CERCLA PROPERLY MAY BE USED TO FI NANCE EFFORTS
TO REMEDY UNDEMONSTRATED THREATS. THEREFORE, WH LE EAGLE- Pl CHER UNDERSTANDS THE MOTI VATI ON OF
THE TASK FORCE | N RECOMMVENDI NG WELL PLUGA NG, WE BELIEVE A VELL PLUGAE NG PROGRAM | S, AT BEST,
PREVATURE. RATHER, AS PREVI QUSLY SUGCGESTED BY EAGLE- PI CHER, A THORQUGH "EARLY WARNI NG'

MONI TORI NG PROGRAM SHOULD BE UNDERTAKEN TO ANSWER THI' S MOST | MPORTANT QUESTI ON ONCE AND FOR ALL.
ONLY WHEN | NFORVATI ON SUFFI CI ENT TO DEMONSTRATE CONCLUSI VELY THAT M NE WATER | NTRUSI ON | NTO THE
ROUBI DOUX THROUGH ABANDONED WATER WELLS I'S OCCURRI NG OR IS LIKELY IN THE NEAR FUTURE SHOULD THE
PROPOSED VELL PLUGE NG PROGRAM GO FORWARD.

I N ADDI TI ON TO ATTEMPTI NG TO JUSTI FY A WELL- PLUGE NG PROGRAM THE FEASI BI LI TY STUDY REPORTS
ALSO | NCLUDE A DI SCUSSI ON OF THE TECHNI CAL FEASI BI LI TY OF SUCH A PROGRAM  THI'S DI SCUSSION | S
CONTAI NED I N A REPORT ENTI TLED "FEASI BI LI TY OF CLEARI NG AND PLUGAE NG TWD ABANDONED ROUBI DOUX
WATER WELLS" (TASK I1.2). EAGLE-PICHER HAS ALREADY DI SCUSSED THE NEED FOR A WELL PLUGGE NG
PROGRAM  THEREFORE, EAGLE-PI CHER S COMMENTS ON THE REPORT CONCERNI NG THE FEASI Bl LI TY OF SUCH A
PROGRAM W LL BE LI M TED TO TECHN CAL | SSUES WH CH SHOULD BE CONSI DERED | F AND WHEN A VELL
PLUGE NG PROGRAM | S TO BE UNDERTAKEN.

GENERALLY, EAGLE-PI CHER FI NDS THE REPORT OF THE TASK FORCE CONTRACTCR TO BE COVPLETE.
EAGLE- PI CHER BELI EVES, HOAEVER, THAT I N TRANSLATI NG A PI LOT PROGRAM TO A FULL- SCALE
WELL- PLUGE NG OPERATI ON, THE BASI C CBJECTI VE OF THE PROGRAM MUST BE KEPT IN M ND. A
VELL- PLUGE NG PROGRAM HAS BUT ONE CBJECTI VE -- THE SECURE CLOSI NG OF THE WELLS TO BE PLUGCGED AT
THE LOAEST PCSSI BLE COST. BECAUSE THE CONDI TI ONS TO BE ENCOUNTERED AT THE WELLS TO BE PLUGGED
WLL VARY, A FLEXI BLE APPROACH TO THE PROGRAM WHI CH KEEPS THE GENERAL OBJECTIVE IN MND IS
ESSENTI AL. | N PARTI CULAR, THREE PARTS OF THE PROGRAM SHOULD RECEI VE CAREFUL SCRUTI NY AT EACH
WELL SITE.

FI RST, THE CONTRACTOR S REPORT SUGCGESTS THAT WELLS WLL BE CLEARED OF OCBSTRUCTI ONS BEFCORE
PLUGE NG I N EVERY CASE. EAGLE-PI CHER SUBM TS THAT THE CLEARI NG CF OBSTRUCTI ONS W LL ADD
CONSI DERABLE COST TO THE WELL- PLUGE NG OPERATI ON AND SHOULD BE UNDERTAKEN IN CASES WHERE I T | S
DETERM NED THAT THE OBSTRUCTI ON W LL SI GNI FI CANTLY | NTERFERE W TH THE CONSTRUCTI ON OF A SECURE
PLUG SINCE THE OBJECT OF THE EXERCISE IS TO PLUG THE WELL THERE IS ABSOLUTELY NO NEED TO
REMOVE OBSTRUCTI ONS UNLESS THEY | NTERFERE W TH THAT OBJECTI VE. FURTHERMORE, CONSI DERATI ON
SHOULD BE G VEN TO DRI VI NG OBSTRUCTI ONS TO THE BOTTOM OF THE WELL BEFORE I T IS DETERM NED THAT
CLEARI NG | S NECESSARY | N A PARTI CULAR CASE.

SECOND, THE TYPE OF EQUI PMENT NECESSARY TO COWMPLETE ANY CLEARI NG WHI CH MAY BE NECESSARY
SHOULD BE G VEN CAREFUL CONSI DERATI ON ON A CASE- BY- CASE BASI S. EAGLE- PI CHER SUGGESTS THAT THE
USE OF CABLE TOOL EQUI PVMENT BE G VEN PRI CRI TY CONSI DERATI ON I N EACH CASE. CABLE TOOL EQUI PMENT
I'S LI GHTER AND CHEAPER  FURTHERMORE, SUCH A R G WOULD NOT REQUI RE THE LARGE AMOUNTS OF WATER TO
REMOVE CUTTI NGS PRQJECTED BY THE CONTRACTOR S REPORT. ONLY I N CASES WHERE CABLE TOOL EQUI PMENT
CANNOT BE USED SHOULD THE USE OF HEAVI ER, MORE EXTENSI VE AND MORE WATER DEMANDI NG EQUI PMENT BE
CONSI DERED.  FURTHERMORE, CONSI DERATI ON SHOULD BE G VEN TO ElI THER BALI NG CUTTI NGS OR ALLOW NG
THEM TO DROP TO THE BOTTOM OF THE WELL TO AUGMVENT OR REPLACE THE SAND FI LL SUGGESTED BY THE
CONTRACTCR

TH RD, CAREFUL CONSI DERATI ON SHOULD BE G VEN TO THE NECESSI TY FOR LOGE NG THE PLUGE NG
OPERATI ONS.  SINCE THE SOLE OBJECTIVE IS TO PLUG THE WELL ONLY THAT LOGGE NG ABSCLUTELY NECESSARY
TO THAT PURPCSE SHOULD BE UNDERTAKEN. THERE IS LI TTLE NEED TO GATHER GECPHYSI CAL DATA FCR I TS
OMNN SAKE WHEN THE OBJECTIVE | S VEELL-PLUGGA NG IN TH S REGARD, EAGLE- Pl CHER SUGGESTS THAT THERE
ARE PRCBABLY NO Cl RCUMSTANCES | N WHI CH SPONTANEQUS POTENTI AL, SINGLE PO NT RESI STANCE AND NCORVAL
RESI STIVITY LOGS SHOULD BE RUN. I N ADDI TI ON SPI NNER LOGS SHOULD NOT BE CONSI DERED BECAUSE
I NFORVATI ON AVAI LABLE THROUGH SPI NNER LOGS |'S El THER | RRELEVANT TO A WELL PLUGGE NG OPERATI ON OR
CAN BE GATHERED MORE EFFI G ENTLY BY OTHER LOGE NG TECHNI QUES.



BEYOND THESE BASI C CONCERNS, EAGLE- PI CHER SUGGESTS THAT CERTAI N TECHNI CAL CONSI DERATI ONS
SHOULD BE REVI EVED PRI CR TO | NI TI ATION OF A WELL- PLUGE NG PROGRAM  FI RST, EAGLE- Pl CHER DOES NOT
BELI EVE THAT THE AVAI LABLE DATA CONCERNI NG SULFATES JUSTI FI ES THE USE OF CLASS H CEMENT. CLASS A
CEMENT SHOULD BE SUFFI CI ENT. SECOND, EAGLE- Pl CHER NOTES THAT THE CONTRACTOR S REPORT SUGGEESTS
THAT CELLOPHANE FLAKES BE USED TO PREVENT LOSS OF CEMENT. | T HAS BEEN THE EXPERI ENCE OF THE
EXPERTS RETAI NED BY EAGLE- PI CHER THAT THE USE OF CELLOPHANE FLAKES FOR TH S PURPCSE | S
| NEFFECTI VE.

THE CONTRACTOR S REPORT ALSO RECOMMVENDS THE PLACEMENT OF A PLUG AT THE TOP OF THE
ROUBI DOUX FORVATI ON | N EVERY CASE. BASED ON THEI R KNOALEDGE OF THE NATURE OF THE COTTER AND
JEFFERSON CI TY FORVATI ONS I N THE AREA, EAGLE-PI CHER S EXPERTS SEE LI TTLE OR NO BENEFI T TO THE
PLACEMENT OF SUCH A PLUG I N ALL CASES.

THE CONTRACTOR S REPORT ALSO RECOMMENDS THE USE CF "FAST SET ADDI Tl VES' | N CEMENTI NG
PLUGS. EAGLE-PI CHER S EXPERTS BELI EVE THAT THE COST OF SUCH ADDI TI VES CANNOT BE JUSTI FI ED
UNLESS CEMENT LOSS BECOVES A REAL PROBLEM I N A PARTI CULAR PLUGE NG CPERATI ON.

FI NALLY, EAGLE-PI CHER | S SOVEWHAT PERPLEXED BY THE TOTAL COST ESTI MATE COF $1, 951, 900 FOR
THE PLUGE NG OF 66 WELLS. THI S TOTAL ESTI MATE APPEARS TO BE CONSI DERABLY HI GHER THAN THAT
OBTAI NED BY MULTI PLYI NG THE ESTI MATED "WORST CASE' PER WELL PLUGA NG COST BY THE 66 WELLS
I NVOLVED.

V) TREATMENT OF M NE WATER

THE TREATMENT OF M NE WATER | S A MAJOR | SSUE WHI CH | S ADDRESSED | N A NUMBER CF THE
FEASI BI LI TY STUDY REPORTS. Sl X REPORTS ADDRESS TH S ALTERNATI VE SPECI FI CALLY:

1. TASK I'1.1. A - | DENTI FI CATI ON AND ASSESSMENT OF POTENTI AL REMEDI AL ALTERNATI VES;

2. TASK 11.4. A A - EVALUATI ON OF TREATMENT ALTERNATI VES, REVI EW OF WATER QUALI TY DATA .

3. TASK I1.4. A B - EVALUATI ON OF TREATMENT ALTERNATI VES, DEVELCPMENT OF WATER QUALI TY
GOALS FOR TREATED ACI D M NE WATER,

4. TASK I'1.4. A CGE AND G - EVALUATI ON OF TREATMENT ALTERNATI VES, | DENTI FI CATI ON OF
TREATMENT TECHNOLOG ES AND DEVELCPMENT OF COSTS;

5. TASK I'1.4. A F - DEVELOPMENT OF APPRCPRI ATE MANAGEMENT PLANS FOR SLUDGE PRODUCTI ON I'N
THE TREATMENT PROCESS; AND

6. TASK I'l.4. A’ H - ASSESSMENT OF ENVI RONVENTAL | MPACTS AND LEGAL ASPECTS (I NCLUDI NG
PERM TS) ASSCCI ATED W TH THE TREATMENT ALTERNATI VES.

IT 1S EAGLE- Pl CHER S UNDERSTANDI NG FROM A REVI EW OF ALL OF THE FEASI BI LI TY STUDY REPORTS
THAT THE ALTERNATI VE OF PUMPI NG AND TREATI NG ALL OF THE WATER CURRENTLY TRAPPED I N THE M NES HAS
BEEN REJECTED BOTH BECAUSE I T IS NOT COST EFFECTI VE AND "THERE | S ALSO NO GUARANTEE OF THE
DEGREE OF SUCCESS THAT WOULD BE ACCOWPLI SHED. ". TASK I1.1. A | DENTIFI CATI ON AND ASSESSMENT CF
POTENTI AL REMEDI AL ALTERNATI VES, AT 19. EAGLE-PlI CHER HAS LONG MAI NTAI NED THAT THE PUVPI NG AND
TREATMENT OF THE WATER TRAPPED I N THE M NES | S | NFEASI BLE AND, | NDEED, | MPCSSI BLE.
FURTHERMORE, SUCH A PLAN IS LI KELY TO PRCDUCE MORE PROBLEMS THAN I T SCLVES AS | T WOULD REQUI RE
THE DI SPCSAL OF STUPENDQUS AMOUNTS OF METAL CONTAM NATED SLUDGE AND WOULD PRODUCE A HI GH RI SK OF
FURTHER SUBSI DENCE AND OTHER GECLOQ CAL EFFECTS I N THE TAR CREEK AREA. CONSEQUENTLY,
EAGLE- PI CHER AGREES W TH THE TASK FORCE S REJECTI ON OF THE PUWP AND TREAT ALTERNATI VE.



EVEN THOUGH THE TASK FORCE HAS REJECTED THE CONCEPT OF PUVPI NG AND TREATI NG ALL THE M NE
WATER, ONE PO NT SHOULD BE MADE CONCERNI NG THE TASK FORCE S EVALUATION OF THI'S ALTERNATIVE. IN
DI SCUSSI NG THE FEASI Bl LI TY OF PUWPI NG AND TREATI NG THE ACID M NE WATER THE FEASI Bl LI TY REPORTS
USE A PLANT DESI GN CAPACI TY OF TWO M LLI ON GALLONS PER DAY (MZD). TH'S FI GURE WAS BASED ON A
CALCULATI ON OF THE RECHARGE RATE OF THE BOONE FORVATION.  THE 2 M3D FI GURE WAS ARRI VED AT BY
TAKI NG FI VE PERCENT OF THE ANNUAL PRECI PI TATI ON OF 40 | NCHES "FOR THE AREA' AS THE BOONE
FORVATI ON RECHARGE RATE. EAGLE-PI CHER SUBM TS THAT TH S CALCULATION IS OVERLY SI MPLI STI C AND
MAY CONSI DERABLY UNDERESTI MATE THE SI ZE OF THE TREATMENT PLANT NECESSARY TO PUWP AND TREAT ALL
OF THE WATER TRAPPED IN THE M NES. FIRST, A PLANT SIZED TO ACCOVMODATE ONLY THE ANNUAL RECHARGE
WOULD NOT RESULT | N ANY DRAW DOM OF THE WATER CURRENTLY IN THE M NES. WH LE EAGLE- PI CHER
RECOGNI ZES THAT EXCESSI VE DRAW DOM WOULD NOT BE DESI RABLE, SOMVE DRAW DOWN WOULD BE NECESSARY | F
TREATMENT WERE TO ACCOWPLI SH ANY MORE THAN NATURAL PROCESSES | N THE ELI M NATI ON CF M NE WATER

EVEN MORE | MPORTANTLY, EAGLE-PI CHER BELI EVES THAT THE COVPUTED 2 MED PLANT CAPACI TY
SI GNI FI CANTLY UNDERESTI MATES EVEN THE RECHARCGE RATE AND WOULD RESULT | N A TREATMENT PLANT
CONSI DERABLY UNDERSI ZED FOR THE JOB. THE 2 MED Fl GURE WAS BASED ON A PERCENTAGE OF ANNUAL
PRECI PI TATION "FOR THE AREA.". THERE IS NO EVI DENCE TO SUGGEST THAT THE BOONE FORMATI ON
RECHARCE ZONE | S LI M TED TO OR EVEN I NCLUDES THE "AREA" | N QUESTION. FURTHERMORE, EAGLE- Pl CHER
HAS EXTENSI VE EXPER ENCE | N EFFORTS TO DEWATER M NES | N THE BOONE FORVATI ON.  THESE DEWATERI NG
OPERATI ONS | NDI CATED THAT THE RECHARGE RATE OF THE BOONE FORVATI ON |'S CONSI DERABLY H GHER THAN 2
MED AND COULD APPROACH A RANGE CF 3.6 - 8.6 MaD. CONSEQUENTLY, ANY TREATMENT PLANT BASED ON A 2
MED DESI GN FLOW WOULD BE CONSI DERABLY UNDERSI ZED EVEN FOR THE JOB POSTULATED BY THE REPCRT.
THUS, THE PUMP AND TREAT ALTERNATIVE | S EVEN LESS FEASI BLE THAN THE STUDY REPORTS | NDI CATE
(I NDEED, AS DI SCUSSED BELOW EAGLE- PI CHER DOES NOT BELI EVE THAT MEANI NGFUL TREATMENT OF M NE
WATER | S EVEN PCSSI BLE) .

WH LE THE TASK FORCE HAS REJECTED THE CONCEPT OF PUMPI NG AND TREATI NG ALL OF THE WATER
TRAPPED | N THE M NES, THE FEASI Bl LI TY STUDY REPCRTS | NDI CATE THAT THE TASK FORCE HAS NOT
REJECTED THE ALTERNATI VE OF COLLECTI NG AND TREATI NG SOVE PORTI ON OF THE M NE WATER SHOULD THE
DI KING AND DI VERSI ON PROGRAM NOT ENTI RELY PREVENT THE SURFACE QUTFLOWN CF M NE WATER. A PGCSSI BLE
METHOD FOR SUCH TREATMENT |'S DI SCUSSED I N THE REPORT ENTI TLED "TASK I1.4. A CGE AND G -

EVALUATI ON OF TREATMENT ALTERNATI VES, | DENTI FI CATI ON OF TREATMENT TECHNOLOG ES AND DEVELCOPMENT
OF COsTS.". HOWEVER, THE FEASI Bl LI TY STUDY REPORTS TAKEN AS A WHOLE DO NOT CLEARLY | NDI CATE HOW
THE TREATMENT ALTERNATI VE |'S BEI NG VI EMED BY THE TASK FORCE. THE REPORT ON TASK II.7. A

"PRELI M NARY CPTI MAL ALTERNATI VES FOR THE SUPERFUND PROGRAM AT TAR CREEK OKLAHOVA, " SEEMS TO

I NDI CATE THAT COLLECTI ON AND TREATMENT CF QUTFLOW WHI CH MAY REVAI N AFTER DI KI NG AND DI VERSION | S
A " CONTI NGENCY PLAN' WHI CH WLL BE | MPLEMENTED | N ACCORDANCE W TH THE SYSTEM OUTLI NED I N THE
FEASI BI LI TY REPORTS SHOULD OUTFLOW CONTI NUE AFTER DI KI NG AND DI VERSI ON.  ON THE OTHER HAND, THE
"TAR CREEK REMEDI AL ALTERNATI VES ANALYSI S | NFORVATI ON PACKAGE" PROPCSES " THAT FEASI BI LI TY

STUDI ES AGAIN BE I NI TI ATED TO EVALUATE THE PRCBLEM' | F DI KING AND DI VERSI ON IS NOT COWPLETELY
EFFECTI VE TO PREVENT QUTFLOW TH S WOULD SEEM TO | NDI CATE THAT CCOLLECTI ON AND TREATMENT OF
REMAI NI NG QUTFLONS HAS NOT BEEN DECI DED UPON BUT W LL REQUI RE FURTHER STUDY.

EAGLE- PI CHER DCES NOT BELI EVE THAT THE STUDI ES CONDUCTED TO DATE DEMONSTRATE THE
FEASI BI LI TY OF COLLECTI NG AND TREATI NG ANY PORTI ON OF THE M NE WATER. | NDEED, THE AVAI LABLE
I NFORVATI ON, | NCLUDI NG PARTI CULARLY EAGLE-PI CHER S OAN EXPERI ENCE | N ATTEMPTI NG TO TREAT M NE
WATER, DEMONSTRATES THAT THE TREATMENT OF SUCH WATER ON ANY SCALE IS NOT FEASIBLE. | N ANY
EVENT, AND AT AMNMM IT IS CLEAR THAT THE FEASI Bl LI TY STUDY CONDUCTED TO DATE DOES NOT
DEMONSTRATE THAT SUCH TREATMENT IS FEASI BLE AND DOES NOT TAKE | NTO CONSI DERATI ON A NUMBER OF
FACTORS WHI CH ARE | MPORTANT TO MAKI NG A DETERM NATI ON OF FEASI BILITY. THEREFORE, TREATMENT CF
REVAI NI NG QUTFLONS CANNOT BE CONSI DERED A FEASI BLE OPTI ON AS A " CONTI NGENCY PLAN' FOR THE
FUTURE. FURTHER | NVESTI GATI ON AND STUDY IS PLAI NLY REQUI RED BEFORE TREATMENT COULD BE
CONSI DERED A FEASI BLE ALTERNATI VE. AS DI SCUSSED BELOW EAG.E- Pl CHER BELI EVES THAT TREATMENT OF
M NE WATER IS NOT FEASI BLE AND THAT ANY FURTHER RELEVANT STUDY WOULD CONTI NUE TO DEMONSTRATE



TH S TO BE THE CASE.

IT 1S I MPORTANT TO NOTE AT THE QUTSET THAT THE TASK FORCE' S ENTI RE CONSI DERATI ON OF THE
FEASI BI LITY OF THE TREATMENT OF M NE WATER | S BASED ON A SERI ES OF "CONVENTI ONAL" JAR TESTS.
TASK 11.4. A "EVALUATI ON OF TREATMENT ALTERNATI VES, | DENTI FI CATI ON OF TREATMENT TECHNOLOG ES, "
AT PAGE 15. EAGLE-PICHER SUBM TS THAT SUCH JAR TESTS ARE NOT SUFFI Cl ENT TO ESTABLI SH THE
FEASI BI LITY OF THE TREATMENT OF M NE WATER. EAGLE- PI CHER HAS A GOCD DEAL OF EXPERI ENCE, NOT
WTH JAR TESTS, BUT WTH THE ACTUAL TREATMENT OF M NE WATER BY THE CHEM CAL PRECI PI TATI ON
METHODS RECOMMVENDED | N THE FEASI BI LI TY STUDY. TH S FULL SCALE TREATMENT EXPER ENCE HAS BEEN
OBTAI NED PRI MARI LY IN CONNECTI ON W TH THE DEWATERING OF M NES I N THE AREA. TH S EXPER ENCE
DEMONSTRATES THAT THE TREATMENT OF M NE WATER | S SI MPLY NOT FEASI BLE.

THE H STORY OF TWDO OF THESE M NE DEWATERI NG PRQJIECTS W LL SUFFI CE TO DEMONSTRATE THE
I NFEASI BI LITY OF THE TREATMENT OF M NE WATER. | T I S | NTERESTI NG TO NOTE THAT BOTH OF THESE
PRQJECTS BEGAN W TH JAR TESTS OF THE M NE WATER SI M LAR TO THOSE CONDUCTED BY THE TASK FORCE.
ON THE BASI S OF THESE JAR TESTS | T WAS DETERM NED BY THE APPROPRI ATE STATE OFFI CI ALS THAT M NE
WATER GENERATED DURI NG DEWATERI NG CPERATI ONS COULD BE DI SCHARGED TO SURFACE WATERS W THOUT
TREATMENT. AS THE DEWATERI NG CPERATI ONS BEGAN, HOMNEVER, | T BECAME APPARENT THAT CHEM CAL
REACTI ONS OCCURRI NG | N THE REAL WORLD (BUT NOT IN JAR TESTS) MADE I T | MPOSSI BLE TO DI SCHARCGE
M NE WATER W THOUT TREATMENT.

AS A RESULT OF THESE FI NDI NGS, AN EXTENS|I VE PROGRAM WAS UNDERTAKEN TO DESI GN AND CONSTRUCT
M NE WATER TREATMENT FACI LI TIES. THE FAC LI TI ES EVENTUALLY CONSTRUCTED CONSI STED OF A TREATMENT
TRAIN QU TE SIM LAR TO THAT PRCPCSED BY THE FEASI BI LI TY STUDY REPORTS, W TH THE | MPORTANT
ADDI TION, | N THE EAGLE- Pl CHER SYSTEM OF AN AERATI ON STEP WHI CH | S NOT RECOMMVENDED BY THE
FEASI BI LI TY STUDY. EVEN WTH THE ADDI TI ONAL AERATI ON STEP, HOWEVER, THE TREATMENT SYSTEM WAS
NEVER ABLE TO ACH EVE THE EFFLUENT CHARACTERI STI CS PREDI CTED BY THE FEASI BI LI TY STUDY,
PARTI CULARLY FOR | RON. EAGLE-PI CHER S EXPERI ENCE | NDI CATES THAT TREATMENT OF M NE WATER BY
CHEM CAL PRECI PI TATION | S NOT FEASI BLE BECAUSE THE LI ME SLURRY TREATMENT SYSTEM HAS A NMASKI NG
EFFECT ON OXI DATI ON WH CH PRODUCES ADDI TI ONAL OXI DATI ON AFTER THE TREATED SUPERNATANT LI QUI D
LEAVES THE SYSTEM AND ENTERS THE RECEI VI NG STREAM

OF COURSE, IT IS WELL KNOWN THAT TREATMENT EFFI Cl ENCI ES OBTAI NED | N THE LABCRATCORY ON A
SMALL SCALE DO NOT NECESSARI LY REFLECT THE EFFI Cl ENCI ES WHI CH CAN BE OBTAINED I N THE FI ELD
DURI NG FULL SCALE OPERATIONS. | N SUMVARY, BASED ON AVAI LABLE | NFORVATI ON CONCERNI NG ACTUAL FULL
SCALE TREATMENT COPERATI ONS AND NOT SI MPLY BENCH SCALE JAR TESTS, TREATMENT OF M NE WATER BY
CHEM CAL PRECI PI TATION | S NOT A FEASI BLE REMEDI AL ALTERNATI VE.

EVEN | F THERE WERE NO AVAI LABLE | NFORVATI ON CONCERNI NG FULL SCALE TREATMENT OF M NE WATER,
THE FEASI Bl LI TY STUDY REPCORTS FAI L TO TAKE | NTO CONSI DERATI ON SEVERAL FACTORS WHI CH ARE CRUCI AL
TO DETERM NI NG WHETHER OR NOT' SUCH TREATMENT | S FEASI BLE. THEREFORE, TREATMENT CF M NE WATER BY
CHEM CAL PRECI PI TATI ON CANNOT BE CONSI DERED AS A DEMONSTRATED FEASI BLE TECHNOLOGY BASED ON THE
STUDI ES DONE TO DATE BY THE TASK FORCE.

FI RST, THE FEASI BI LI TY AND COST OF TREATMENT HAS BEEN DETERM NED ON THE BASI S OF A NEED
FOR TREATMENT FOR A PERI OD OF 30 YEARS. THE REPORTS OF THE FEASI BI LI TY STUDY NOAHERE DI SCUSS
THE BASI S FOR THI S ASSUMPTI ON. OTHER AVAI LABLE | NFORVATI ON, HONEVER, | NDI CATES THAT THI S
ASSUMPTI ON | S COVPLETELY | NACCURATE. DURI NG THE VERI FI CATI ON STAGE OF THE STUDY THE TASK FORCE
CALCULATED THAT THERE WERE SOVE 76,000 ACRE FEET OF WATER IN THE M NES. THE TASK FORCE FURTHER
CALCULATED THAT I T WOULD TAKE 60 TO 100 YEARS FOR THE M NES TO DRAI N AT THE CURRENT CQUTFLOW
RATES. ASSUM NG THAT DI KI NG AND DI VERSION WLL, AT AMN MM SIGN FI CANTLY REDUCE THE QUTFLOW
RATES ( EAGLE- PI CHER BELIEVES | T WLL PREVENT FURTHER OUTFLOW, | T WLL TAKE CONSI DERABLY MORE
THAN 60 TO 100 YEARS FOR THE M NES TO DRAIN. THEREFORE, THE PRQIECTI ON THAT TREATMENT WLL BE
REQUI RED FCR 30 YEARS | S A GROSS UNDERESTI MATE.



EVEN MORE | MPORTANTLY, THE TASK FORCE S CALCULATION THAT IT WLL TAKE 60 TO 100 YEARS FOR
THE M NES TO DRAIN IS BASED ON THE ASSUMPTI ON THAT THE PRCDUCTI ON OF ACI DI C M NE WATER HAS
CEASED. THERE IS ABSCLUTELY NOTHI NG I N THE RECORD OF THE STUDI ES TO SUPPCRT THI S ASSUMPTI ON.
IN FACT, THE CHEM STRY OF ACI D WATER FORVMATI ON I N THE PI CHER M NI NG DI STRI CT HAS RECEI VED LI TTLE
ATTENTI ON AND | S VI RTUALLY UNKNOM. UNTIL TH S PHENOMENON IS STUDI ED AND CHARACTERIZED IT IS
SI MPLY | MPCSSI BLE TO ASSUVE THAT ANY TREATMENT WHICH | S REQUI RED W LL BE OTHER THAN I N
PERPETUI TY. AS A RESULT OF THE FAI LURE TO CONSI DER THESE TWD FACTCRS, THE ESTI MATED COST OF
TREATMENT AND, THEREFORE, | TS FEASIBILITY IS COVWLETELY UNREALI STI C.

SECOND, THE FAI LURE TO CONSI DER A NUMBER OF REQUI RED CAPI TAL | TEMS HAS RESULTED I N A GROSS
UNDERESTI MATE OF THE CAPI TAL COST OF TREATMENT FACILITIES. TO C TE BUT TWD EXAMPLES, THE
FEASI BI LI TY STUDY REPORTS ESTI MATE THE COST OF A FLOW EQUALI ZATI ON BASI N TO BE $101, 455.
HOMNEVER, THI' S ESTI MATE CONSI DERS ONLY THE COST OF LAND ACQUI SI TI ON, EXCAVATI ON AND THE PURCHASE
OF CLAY FOR A LINER SYSTEM  ACTUAL CONSTRUCTI ON COSTS FOR THE BASIN AS WELL AS GOPERATI ON AND
MAI NTENANCE COSTS NECESSI TATED BY THE PRESENCE OF A LI NER AND A LEACHATE COLLECTI ON SYSTEM HAVE
NOT BEEN | NCLUDED.

EVEN MORE | MPORTANTLY, THE CAPI TAL COST ESTI MATES COVPLETELY | GNORE THE NEED FOR A M NE
WATER COLLECTI ON SYSTEM  DEPENDI NG UPON THE VOLUVE AND LOCATI ON OF ANY QUTFLOAS REVAI NI NG AFTER
THE COVPLETI ON OF THE DI KING AND DI VERSI ON PROGRAM THE COST OF SUCH A COLLECTI ON SYSTEM COULD
BE VERY SUBSTANTI AL.

BEFORE THE FEASI BI LI TY OF M NE WATER TREATMENT CAN BE EVALUATED THE FULL CONSTRUCTI ON
COSTS ASSOCI ATED W TH SUCH AN ALTERNATI VE MUST BE CALCULATED AND ANALYZED.

TH RD, THE YEARLY MAI NTENANCE COSTS OF A M NE WATER TREATMENT SYSTEM HAVE ALSO BEEN
GROSSLY UNDERESTI MATED.  THE ESTI MATES FOR CHEM CAL COSTS WERE BASED ON THE RESULTS OF THE JAR
TESTS CONDUCTED BY THE TASK FORCE. HOWEVER, EAGLE-PICHER S EXPERI ENCE W TH THE ACTUAL FULL
SCALE TREATMENT OF M NE WATER DEMONSTRATES THAT THE LI ME SLURRY TREATMENT TECHNI QUE | S VERY
I NEFFI CI ENT AND REQUI RES A GREAT EXCESS CF LIME OVER STO CH OMETRIC QUANTITIES. I T IS ESTI MVATED
THAT THE PROQJIECTED CHEM CAL COST | S UNDERSTATED BY A FACTOR OF THREE OR MORE TI MES.

FOURTH, THE TASK FORCE, AGAI N BASED ON JAR TESTS, HAS ESTI MVATED THE AMOUNTS AND
CONSTI TUENTS OF SLUDGE WH CH W LL BE GENERATED BY THE TREATMENT PROCESS. EAGLE-PICHER S
EXPERI ENCE | NDI CATES THAT THE ACTUAL AMOUNTS OF SLUDGE WHI CH WLL BE PRCDUCED WLL BE FAR IN
EXCESS OF THOSE PRQIECTED ON THE BASI S OF JAR TESTS. FURTHERMORE, THE CHARACTERI ZATI ON OF THE
SLUDGE AS " NON- HAZARDQUS' ON THE BASIS OF JAR TESTS | S AN UNWARRANTED ASSUMPTI ON.

THE COWPCSI TI ON OF THE SLUDGE WAS CALCULATED BASED ON THE COWPCSI TION OF A DI SCRETE M NE
WATER SAMPLE WH CH DI D NOT CHARACTERI ZE THE ENTI RE WATER COLUMN WTH N THE M NES. THUS, ON THE
BASIS OF THIS SAVPLE, I T IS I MPCSSI BLE TO SAY WTH ANY DEGREE COF CERTAI NTY THAT THE SLUDGE W LL
BE " NON- HAZARDQOUS' .

V) COMMENTS ON PARTI CULAR STATEMENTS | N THE FEASI BI LI TY REPORTS

A) TAR CREEK REMEDI AL ALTERNATI VES ANALYSI S | NFORVATI ON PACKAGE

I T APPEARS THAT TH S DOCUVENT HAS BEEN PREPARED BY EPA AS A SUMVARY CF THE FI NDI NGS OF
THE FEASI BI LI TY STUDY. AS A SUWARY THI S REPORT SHOULD ACCURATELY REFLECT THE STATEMENTS,
ANALYSES AND CONCLUSI ONS PRESENTED I N THE FEASI Bl LI TY STUDY REPCRTS. TH S REPCORT 1S NOT AN
ACCURATE SUMVARY OF THE FEASI BI LI TY STUDY | N A NUMBER COF | MPORTANT RESPECTS.

FIRST, IN THE SECTI ON ON " PROBLEM DEFI NI TI ON' ON PAGE 3 THE | NFORVATI ON PACKAGE STATES:



WASTE MATERI ALS (GOB) CONTAI NI NG | RON SULFI DE (PYRI TE) WERE LEFT IN THE M NES,
PRESUVABLY AS FLOOR LEVEL WASTE PILES. THESE PYR TE- Rl CH WASTES WERE BEI NG
OXI DI ZED BY EXPOSURE TO THE OXYGEN- Rl CH ATMOSPHERE WH LE M NI NG WAS

OCCURRI NG UPON FLOCDI NG THESE OXI DI ZED SULFI DES READI LY DI SSOLVED AND, ONCE
SUBMERGED, FORMED M NE WATER

TH' S STATEMENT |'S UNSUPPORTED AND | NACCURATE. FURTHER, | T DCES NOT REPRESENT AN ACCURATE
SUMVARY OF THE FI NDI NGS OF THE VERI FI CATI ON AND FEASI Bl LI TY STUDI ES.

IN ITS COWENTS ON THE DRAFT VERI FI CATI ON STUDI ES, EAGLE- Pl CHER ADDRESSED A SI M LAR
COMMVENT APPEARI NG ON PAGE 18 OF THE "WATER QUALI TY ASSESSMENT OF THE FLOCDED UNDERGROUND LEAD
AND ZINC M NES OF THE PI CHER FI ELD I N OTTAWA COUNTY, OKLAHOVA.". AS EAG.E-PICHER S COMMENTS
PO NTED QUT NOT ONE SHRED OF EVI DENCE HAS BEEN ADDUCED TO SUPPORT THE STATEMENT THAT WASTE
MATERI ALS WERE DEPCSI TED IN THE M NES. CERTAINLY, AT NO TI ME DI D EAGLE- Pl CHER, DURI NG THE
COURSE OF I TS M NI NG CPERATIONS | N THE TRI - STATE M NI NG DI STRI CT, EVER DEPOCSI T OR LEAVE "FLOOR
LEVEL WASTE PI LES" OR OTHER WASTE ROCK IN THE M NES | T WAS OPERATING ALL ORE BROKEN I N THE
M NES WAS TRANSPORTED TO THE SURFACE FOR M LLING NO "HI G+ GRADI NG' CR OTHER PRACTI CES
RESULTI NG I N WASTE ROCK BEI NG LEFT BEH ND WERE PRACTI CED BY EAGLE-PICHER THE SCOPE OF
EAGLE- PI CHER S OPERATI ONS WOULD HAVE MADE SUCH PRACTI CES UNECONOM CAL.  CONSEQUENTLY,

EAGLE- PI CHER STRONGLY OBJECTED TO I NCLUSI ON | N ANY OF THE VERI FI CATI ON STUDY REPORTS OF
STATEMENTS TO THE EFFECT THAT WASTE ROCK WAS LEFT OR DEPGCSI TED I N THE M NES, UNLESS SUCH
STATEMENTS WERE SUPPCRTED BY Cl TED EVI DENCE AND WERE SPECI FI CALLY | DENTI FI ED TO THOSE ALLEGED TO
BE RESPONSI BLE FOR THE PRACTI CE OF LEAVI NG WASTE ROCK I N THE M NES.

REVI EW OF THE FI NAL VERI FI CATI ON AND FEASI Bl LI TY REPORTS | NDI CATES THAT STATEMENTS | N THE
DRAFT REPORTS CONCERNI NG "WASTE PILES' IN THE M NES WERE DELETED FROM THE FI NAL REPORTS.

CONSEQUENTLY, THE | NFORVATI ON PACKAGE |'S NOT AN ACCURATE SUMVARY OF THE FEASI BI LI TY
REPORTS IN TH S REGARD. EAGLE- PI CHER AGAI N OBJECTS MOST STRONGLY TO THI S STATEMENT UNLESS IT IS
DOCUMENTED AND SPECI FI CALLY | DENTI FI ES THE PARTI ES ALLEGED TO BE | NVOLVED.

SECOND, I N THE SECTI ON ON " SURFACE WATER | MPACTS" ON PAGE 5, THE | NFORVATI ON PACKAGE MAKES
THE FOLLOW NG STATEMENT:

THE GREATEST THREAT TO HUVAN HEALTH COVES FROM POSSI BLE DERVAL EXPCSURE TO
M NE WATER FROM DI RECT CONTACT.

NO I NCI DENT CF "DERVAL EXPCSURE . . . FROM DI RECT CONTACT" |'S DOCUMENTED I N ANY OF THE
REPORTS OF THE TASK FORCE. NOR IS THE "THREAT' OF SUCH EXPOSURE MENTI ONED | N THE TASK FORCE
REPORTS, PRCBABLY BECAUSE ANY SUCH THREAT IS SO REMOTE AS TO BE | NFI NI TESI MAL.  CONSEQUENTLY,
THE | NFORNMATI ON PACKACGE |'S NOT' AN ACCURATE SUMVARY COF THE FEASI BI LI TY REPCRTS IN TH S REGARD.

TH RD, I N THE SECTI ON DI SCUSSI NG " PROPCSED ACTI ONS' ON PAGE 14, THE | NFORVATI ON PACKAGE
STATES:

THE WELL- PLUGE NG PROGRAM W LL CONSI ST OF CLEANI NG THE HOLE OF OBSTRUCTI ONS
AND SETTI NG AN ACI D RESI STANT CEMENT PLUG FROM BOTTOM TO TCP . . . I N SQOVE
El GHTY ABANDONED ROUBI DOUX WVAELLS.

THE FEASI Bl LI TY STUDY REPORTS ON THE VELL- PLUGGE NG PROGRAM CALL FOR THE PLUGE NG CF 66
RATHER THAN 80 WELLS. THUS, THE REFERENCE TO 80 WVELLS I N THE | NFORVATI ON PACKAGE | S | NACCURATE.

B) TASK 11.1. A | DENTI FI CATI ON AND ASSESSMENT OF POTENTI AL REMEDI AL ALTERNATI VES



AMONG OTHER THI NGS, THI' S REPORT ADDRESSES THE CORE SAMPLI NG DONE BY THE TASK FORCE DURI NG
THE VER FI CATI ON STAGE OF THE STUDY. ON PAGE 11 THE REPCRT STATES:

THE MAJOR PORTI ON OF THE CORE HAS LOW PERVEABI LI TY, BUT SOVE SEQUENCES HAVE
H GH PERVEABI LI TY.

EAGLE- PI CHER SUBM TS THAT THI' S SENTENCE | S | N ERROR BECAUSE NONE OF THE CORES SAVPLED
SHOWED " SEQUENCES' W TH H GH PERVEABI LI TY.

I'N DI SCUSSI NG THE WELLS WHI CH HAVE BEEN DRI LLED | NTERSECTI NG M NE DRI FTS I N THE TRI - STATE
M NI NG DI STRI CT, THE REPORT STATES:

THERE 1S NO | NFORVATI ON TO SUGGEST THAT THESE WELLS WERE PLUGGED AS REED
SUGGESTED.

EAGLE- PI CHER BELI EVES THAT THI S STATEMENT IS | N ERROR BECAUSE RECCRDS HAVE BEEN PROVI DED
TO THE OKLAHOVA WATER RESQURCES BOARD WHI CH DEMONSTRATE THAT APPROXI MATELY ONE- THIRD COF THE 100
REFERENCED WELLS HAVE BEEN PLUGGED.

o TASK 11.1.B.D - EFFECTS OF NO ACTI ON ALTERNATI VE | NCLUDI NG THE RESULTS OF SEDI MENT CORE
SAMPLI NG I N UPPER GRAND LAKE

I'N DI SCUSSI NG THE NO ACTI ON ALTERNATI VE ON PAGE 4, THE REPORT STATES:

ON SEVERAL OCCASI ONS, WATER QUALI TY STANDARDS | N THE NECSHO RI VER HAVE BEEN
VI CLATED DUE TO ACI D M NE DI SCHARGES.

EAGLE- PI CHER SUBM TS THAT THI' S STATEMENT IS | NACCURATE AND IS NOT SUPPCRTED BY THE
AVAI LABLE DATA WH CH DO NOT DEMONSTRATE "WATER QUALI TY VI CLATIONS" | N THE NECSHO "DUE TO ACI D
M NE DI SCHARGES. ". FURTHERMORE, THI S STATEMENT CONTRADI CTS THE STATEMENTS MADE ON PACGE 37 OF
THE TASK FORCE' S REPORT ON TASK 1.1, DATED FEBRUARY 1983.



DATED: FEBRUARY 16, 1984.

RESPONSE TO EAGLE- Pl CHER COMMVENTS

DI KING AND DI VERSI ON PROGRAN

COMMENT:

RESPONSE:

WELL PLUGE NG

COMMVENT:

RESPONSE:

COMMENT:

RESPONSE:

COMMENT:

RESPONSE:

COMMENT:

EAGLE- PI CHER CONTENDS THAT DI VERSI ON WORK | S NOT WARRANTED AT SI TE 0- 3 BECAUSE OF
THE UNCERTAI NTY | NVOLVED WTH | T BECOM NG AN | NFLOW PO NT.

DATA COLLECTED I N THE FEASI BI LI TY STUDY CONCLUDED THAT THE 0-3 WELL WLL BECOVE AN
I NFLOW PO NT. HOWEVER, BECAUSE THE CGECHYDROLOGY OF THE SITE |'S EXTREMELY COWPLEX,
GROUND WATER LEVELS MAY NOT RECEDE ENOUGH TO ENSURE SURFACE FLOW I NTO O- 3.
THEREFORE, DI VERSI ON WORK W LL BE COVPLETED AT K-1 AND K-2 | N ORDER TO ASSESS THE
I MPACT AT 0-3. FUNDS WLL BE PROVI DED TO CONDUCT THE 0-3 WORK SI NCE THE | MPACT
SHOULD BECOME APPARENT W TH N ONE YEAR

PROCGRAN

LI TTLE OR NO | NFORVATI ON EXI STS TO DOCUMENT THE JUSTI FI CATI ON FOR PLUGGE NG 66
ABANDONED ROUBI DOUX WATER WELLS.

TWO STUDI ES, ONE DONE BY USGS AND THE OTHER DONE I N THE FEASI Bl LI TY PHASE, SHOWED

M GRATI ON CF ACI D M NE WATER | NTO THE RQUBI DQUX VI A ABANDONED VELLS. I N THE USGS
STUDI ES, SPI NNER LOGS ON TWO VELLS SHOWED WATER MOVI NG FROM THE BOONE FORVATI ON | NTO
THE ROUBI DOUX. THE FEASIBI LI TY STUDI ES SHONED SI M LAR RESULTS OBTAI NED ON THE WELLS
THAT WERE PLUGGED FOR PI LOT PROGRAM I N ADDI TION, IN THE LATTER | NVESTI GATI ON, TV
LOGS REVEALED ACI D M NE WATER ENTERI NG THROQUGH CORRODED CASI NGS. BECAUSE THERE | S A
NET GRADI ENT DI FFERENCE BETWEEN THE POTENTI OVETRI C SURFACES OF THE TWD FCRVATI ONS
(THE BOONE HAVI NG A HI GHER HEAD THAN THE ROUBI DOUX) THE MOVEMENT OF WATER | S
DOAMWWARD. GRCOUND WATER | NVESTI GATI ONS CONDUCTED BY THE USGS AND H TTVAN HAVE
DOCUMENTED THE EXI STENCE OF SUCH A HEAD DI FFERENTI AL.

FURTHER EVI DENCE OF | MPACTS TO THE ROUBI DOUX FROM ACI D M NE DRAI NACE | S THE
ABANDONVENT OF TWD CI TY WELLS SERVI NG QUAPAW BECAUSE OF ELEVATED | RON LEVEL.

CLEARI NG OF OBSTRUCTI ONS W LL ADD CONSI DERABLE COST TO THE WELL PLUGE NG CPERATI ON
AND SHCOULD BE UNDERTAKEN ONLY IN CASES WHERE | T | S DETERM NED THAT CBSTRUCTI ONS W LL
SI GNI FI CANTLY HI NDER THE CONSTRUCTI ON OF A SECURE PLUG

THE PRI MARY OBJECTI VE OF THE WELL PLUGAE NG PROGRAM | S TO | SOLATE THE ROUBI DOUX FROM
THE BOONE | N ALL 66 ABANDONED ROUBI DOUX WVELLS. TO ACCOWPLI SH TH' S OBJECTI VE,

CONSI DERABLE EFFORT W LL BE EXPENDED TO CLEAR THE | NDI VI DUAL VEELLS OF ALL

OBSTRUCTI ONS. CLEARI NG OBSTRUCTI ONS | S NECESSARY TO | NSURE A SECURE PLUG FROM TCP
TO BOTTOM CONSI STENT W TH STATE REQUI REMENTS FOR WELL PLUGA NG IF IT IS NOT FOR
SOME OF THE WELLS TO HAVE OBSTRUCTI ONS REMOVED, THEN AN ALTERNATI VE SUCH AS A BRI DCGE
PLUG MAY BE NECESSARY AND CONSI DERED.

CAREFUL CONSI DERATI ON SHOULD BE @ VEN TO THE TYPE OF EQUI PMENT NECESSARY TO COWVPLETE
THE WELL PLUGAE NG PROGRAM

THE TYPE OF EQUI PMENT NECESSARY TO COVPLETE THE WELL PLUGE NG WLL BE DETERM NED I N
THE DESI GN PHASE. THE MOST COST- EFFECTI VE TECHNI QUE W LL BE SELECTED.

THERE 1S NO NEED TO CONDUCT SPONTANEQUS POTENTI AL, SINGLE PO NT RESI STANCE, NORVAL



RESPONSE:

COMMENT:

RESPONSE:

COMMVENT:

RESPONSE:

COMMVENT:

RESPONSE:

RESI STIVITY, AND SPI NNER LOGS FOR THE WELL PLUGE NG PROGRAM

WELL LOGE NG | S ESSENTI AL TO THE PLUGE NG OPERATI ON. VARI ABLES SUCH AS TYPE OF
GEOLOG CAL MATERIALS, SIZE OF BOREHOLES, POSI TI ON OF OBSTRUCTI ONS, ZONES OF

CONTAM NATI ON, ETC., WLL BE DEFI NED TO ENSURE AN ADEQUATE PLUG  THE SPEC FI C TYPES
OF LOGS REQUI RED BY CERTAI N CONDI TI ONS ARE DETAILED I N THE ENG NEERI NG ENTERPRI SES
FEASI BI LI TY STUDY.

CLASS A CEMENT SHQOULD BE USED | NSTEAD OF CLASS H CEMENT.

IN THE WELL PLUGE NG PI LOT STUDY, A M XTURE OF CLASS A AND CLASS H CEMENT WAS FOUND
TO BE THE BEST. THE CLASS H CEMENT | S NECESSARY TO PREVENT EXPANSI ON AND FRACTURI NG
DUE TO H GH SULFATE CONCENTRATIONS. THI S M XTURE WLL BE USED FOR THE FI NAL WELL
PLUGE NG PROGRAM

THERE 1S NO BENEFI T TO BE GAI NED FROM THE PLACEMENT OF A PLUG AT THE TOP OF THE
ROUBI DOUX CR USI NG "FAST SET ADDI TI VE' I N THE CEMENT.

EVERY EFFORT WLL BE MADE TO PLUG WELLS FROM BOTTOM TO TOP. THE REASON IS THAT TH S
TYPE OF PLUG WLL BE THE MOST SECURE AND THEREFORE HAS LESS PRCBABI LI TY FOR
COLLAPSE. I N SOME VELLS WHERE THE ROUBI DOUX CANNOT BE REACHED BECAUSE CF

OBSTRUCTI ONS, A BRI DGE PLUG MAY BE UTI LI ZED.

THE FAST SET ADDI TI VES W LL BE NECESSARY TO PREVENT SLURRY LGOSS | NTO PREVI QUS
STRATA. TH S WLL REDUCE THE CHANCE OF EXTREME CEMENT LOSS AND THEREFORE BE MORE
COST- EFFECTI VE THAN PROVI DI NG NO SUCH ADDI TI VES.

MULTI PLYI NG THE WORST CASE COST ESTI MATES BY 66 WELLS DOES NOT G VE THE TOTAL COST
ESTI MATE OF $1, 951, 900.

THE $1, 951, 900 ENCOVPASSES NOT ONLY COSTS FOR THE WVELLS PLUGGE NG CONSTRUCTI ON, BUT
CONSTI TUTES ADDI TI ONAL FUNDS FOR DESI GN, MANAGEMENT OVERS| GHT ( CONSULTANTS AND
STATES) AND CONTI NGENCY.

TREATMENT OF M NE WATER

COMMENT:

RESPONSE:

COMMENT:

RESPONSE:

THE PUVP AND TREAT ALTERNATIVE | S EVEN LESS FEASI BLE THAN THE
SCREENI NG OF ALTERNATI VES REPORT | NDI CATES.

THE PUVP AND TREAT ALTERNATI VE WAS EVALUATED | N THE SCREENI NG STAGE OF THE

FEASI BI LI TY STUDY. TH S ALTERNATI VE WAS ELI M NATED FROM FURTHER EVALUATI ON BECAUSE
OF TECHNI CAL CONSTRAI NTS AND THE HI GH COSTS OF | MPLEMENTATI ON.  HAD THE ALTERNATI VE
BEEN SELECTED FOR DETAI LED ANALYSI S, THE VARI ABLES CRI Tl CAL TO PRCPER CPERATI ON
WOULD HAVE BEEN | NVESTI GATED MORE THOROQUGHLY.

I T I'S INFEASI BLE TO TREAT ACID M NE WATER THAT DI SCHARGES TO THE SURFACE.

PAST CASE HI STORI ES HAVE SHOMN A H GH DEGREE OF SUCCESS | N TREATI NG ACI D M NE WATER
DI SCHARCGES BY CHEM CAL NEUTRALI ZATI ON TECHNI QUES. THE PROPOSED ALTERNATI VE SHOULD
PREVENT SI GNI FI CANT ACI D M NE WATER DI SCHARGE. | F A PROBLEM PERSI STS AFTER
COVPLETI ON OF THE REMEDI AL ACTI ON, TREATMENT CF ACID M NE DI SCHARGES W LL BE
REEVALUATED TO DETERM NE | TS APPLI CABI LI TY BASED ON THE COLLECTED MONI TORI NG DATA.
TH S WOULD M Tl GATE DI SCHARGES OF CONTAM NATED ACI D M NE WATER | NTO THE SURFACE
WATERS OF TAR CREEK, |F ANY PERSI ST.



COMMENT:

RESPONSE:

COMMVENT:

RESPONSE:

COMMVENT:

RESPONSE:

COMMVENT:

RESPONSE:

BASED UPON THE AMOUNT OF WATER IN THE M NES, 30 YEARS | S | NADEQUATE TO TREAT ALL THE
CONTAM NATED WATER

TH RTY YEARS OF OPERATI ON AND MAI NTENANCE DCES NOT REPRESENT THE AMOUNT OF TI ME
REQUI RED TO TREAT ALL THE ACID M NE WATER DI SCHARGES. INSTEAD, IT IS AN ESTI MATE OF
THE AVERAGE LI FE EXPECTANCY OF A TREATMENT SYSTEM  ANOTHER TREATMENT SYSTEM M GHT
BE NEEDED TO REPLACE THE OLD ONE, |F DI SCHARGE OF ACID M NE WATER CONTI NUES BEYOND
30 YEARS.

THERE 1S NO EVI DENCE FOR CESSATI ON OF ACI D M NE WATER PRCDUCTI ON.

BECAUSE THE M NE SYSTEMS ARE CURRENTLY FLOCDED, AN | MPORTANT ELEMENT IS ABSENT FROM
THE ENVI RONVENT THAT EXI STED WHEN THE M NES WERE EXPOSED. THAT ELEMENT 1S OXYGEN.
NOW THAT REDUCI NG CONDI TI ONS ARE PREVALENT | N THESE ZONES WHERE HI GH SULFI DES ARE
CONCENTRATED, THERE |'S NO DRI VI NG MECHANI SM TO PROCDUCE H2SO4. THEREFCORE, IT IS

UNLI KELY THAT FURTHER ACI D M NE WATER W LL BE PRODUCED.

THE COST FOR THE TREATMENT SYSTEM HAS BEEN UNDERESTI MATED.

AS MENTI ONED, FEASI BI LI TY STUDI ES WLL BE | NI TI ATED AGAI N | F SURFACE DI SCHARGE COF
ACI D M NE WATER CONTI NUES. TH S MEANS THAT | F TREATMENT | S DEEMED NECESSARY, A
DETAI LED COST ANALYSI S WOULD BE CONDUCTED.

SAMPLES COLLECTED FOR THE JAR TESTS ARE UNREPRESENTATI VE OF THE ENTI RE WATER COLUWN
WTH N THE M NES.

SAMPLES WERE COLLECTED FROM COREHOLES PENETRATI NG THE M NE WORKI NGS AND ARE THE
SI TES WHERE THEY W LL BE COLLECTED FOR FUTURE TREATMENT, |F DEEMED NECESSARY.

REMEDI AL ANALYSI S ALTERNATI VE REPCORT

COMMENT:

RESPONSE:

COMMENT:

RESPONSE:

COMMENT:

THE FOLLOW NG STATEMENT ON PAGE 3 | S | NACCURATE:

"WASTE MATERI ALS (GOB) CONTAI NI NG | RON SULFI DE (PYRI TE) WERE LEFT IN THE M NE,
PRESUVABLY AS FLOOR LEVEL WASTE PI LES. THESE PYR TE- Rl CH WASTES WERE BEI NG OXI DI ZED
BY EXPOSURE TO THE OXYGEN- Rl CH ATMOSPHERE WHI LE M NI NG WAS OCCURRI NG UPON

FLOODI NG THESE OXI DI ZED SULFI DES READI LY DI SSOLVED AND, ONCE SUBMERGED, FCRVED M NE
WATER. ".

TH S STATEMENT WAS REVI SED I N THE FI NAL VERSI ON OF THE DOCUMENT TO READ " PYRI TE- Rl CH
MATERI ALS WERE BEI NG OXI DI ZED BY EXPOSURE TO OXYGEN- Rl CH ATMOSPHERE WHEN M NI NG WAS
OCCURRI NG UPON FLOCDI NG OF THE M NE WORKI NGS, THESE OXI DI ZED SULFI DES READI LY

DI SSOLVED AND WHEN SUBMERGED, FORMED ACI D M NE WATER. ".

CHANCES ARE "I NFI NI TESI MAL" | N REGARDS TO DI RECT CONTACT WTH ACID M NE WATER I N TAR
CREEK.

ANYTI ME THERE | S A CONDI TI ON WHEREBY HAZARDOUS WASTES ARE EXPCSED, THERE | S A CHANCE
FOR DI RECT CONTACT. |IN THE CASE WTH TAR CREEK, THE DI RECT CONTACT RQUTE IS
ENHANCED BECAUSE | T | S READI LY ACCESSI BLE AND NEAR SEVERAL PCPULATED AREAS. TAR
CREEK HAS BEEN SHOM TO BE USED BY LOCAL RESI DENTS FOR RECREATI ONAL PURPOSES.

THE REMEDI AL ALTERNATI VE ANALYSES REPORT CONTRADI CTS THE FEASI Bl LI TY REPORT I N THE
NUMBER OF WELLS TO BE PLUGGED.



RESPONSE:

ASSESSMENT CF

COMMENT:

RESPONSE:

COMMVENT:

RESPONSE:

THE DRAFT ROD PACKACE WAS FCRMULATED BEFORE THE FEASI BI LI TY STUDI ES WERE COMWPLETE.
THE | NI TI AL ESTI MATE OF THE NUVBER OF UNPLUGGED WELLS WAS 80. TH S NUMBER WAS LATER
REFI NED TO 66 WELLS. THE ROD HAS BEEN CHANGED TO REFLECT 66 WELLS NEEDI NG PLUGE NG

POTENTI AL REMEDI AL ALTERNATI VES
THE FOLLOW NG STATEMENT I N THE FEASI Bl LI TY REPORT IS I N ERRCR

"THE MAJOR PORTI ON OF THE CORE HAS LOW PERMEABI LI TY BUT SOVE SEQUENCES HAVE H GH
PERVEABI LI TY. ".

THE REFERENCE FROM WHI CH THI S STATEMENT WAS MADE CAME FROM TASK |.D. OF THE

I NVESTI GATI ON REPORT. THI' S REPORT STATES THAT ALTHOUGH CORES EVALUATED HAVE LOW
PERMEABI LI TI ES, THERE ARE UNDOUBTEDLY ZONES | N THE ROUBI DOUX CAPABLE CF PRODUCI NG
H GH WATER YI ELDS. THESE ZONES ARE RESPONSI BLE FOR PRODUCI NG MJCH OF THE REG ON S
POTABLE WATER

SOME OF THE ABANDONED ROUBI DOUX VEELLS HAVE BEEN PLUGGED, AS PROVED | N RECORDS SENT
TO THE OKLAHOVA WATER RESCQURCES BOARD.

THE STATEMENT TO WH CH THE COMVENT WAS ADDRESSED HAS BEEN REVI SED TO SAY SOME OF THE
WELLS HAVE | NDEED BEEN PLUGCED.

NO- ACTI ON ALTERNATI VE

COMMVENT:

RESPONSE:

THE REPORT STATES THAT WATER QUALI TY STANDARDS HAVE BEEN VI OLATED I N THE NEOSHO
RIVER TH S IS AN | NACCURATE STATEMENT.

ZI NC HAS BEEN FOUND TO EXCEED OKLAHOVA' S WATER QUALI TY STANDARD OF . 463 MJ L ON A
FEW OCCASI ONS.  THE DRI NKI NG WATER QUALI TY STANDARD OF 5 MY L HAS NOT BEEN EXCEEDED.
THE STATE OF OKLAHOVA ALSO RECOGNI ZES AESTHETI CS AS AN | NTEGRAL PART OF THE STATE S
WATER QUALI TY STANDARDS.



MCKENNA, CONNER & CUNEO

FEBRUARY 15, 1984

ALLYN M DAVI S, DI RECTOR

Al R AND WASTE MANAGEMENT Di VI SI ON
UNI TED STATES ENVI RONMENTAL
PROTECTI ON AGENCY

REG ON VI

1201 ELM STREET

DALLAS, TX 75270

RE: TAR CREEK M NI NG SI TE,
OTTAWA COUNTY, OKLAHOVA

DEAR MR DAVI S

TH S 1S I N RESPONSE TO YOUR LETTER OF DECEMBER 20, 1983 TO MR JOHN WADE OF EAGLE- PI CHER
I NDUSTRI ES, I NC. (EAGLE-PICHER) AND THE DI SCUSSI ONS AT THE MEETI NG OF JANUARY 16, 1984
CONCERNI NG THE TAR CREEK, OTTAWA COUNTY, OKLAHOVA S| TUATI ON.

AS VE DI SCUSSED AT THE JANUARY 16, 1984 MEETI NG WH LE EAGLE-PICHER DENNES THAT IT IS A
" POTENTI AL RESPONSI BLE PARTY" OR OTHERW SE LI ABLE UNDER THE COVPREHENSI VE ENVI RONVENTAL
RESPONSE, COMPENSATI ON AND LI ABI LI TY ACT OF 1980 (CERCLA) FOR "I NVESTI GATI NG AND CONTROLLI NG'
ALLEGED "RELEASES OF HAZARDOUS SUBSTANCES, POLLUTANTS, AND CONTAM NANTS' AT THE TAR CREEK,
OKLAHOWVA SITE *, THE COVPANY HAS ALWAYS BEEN PREPARED TO DI SCUSS WHAT MEASURES MAY BE ADVI SABLE
AT THE SI TE AND WHO SHOULD PARTI CI PATE | N THE | NI TI ATI ON AND FUNDI NG OF THOSE MEASURES.

*  THE RATI ONALE UNDERLYI NG EAGLE-PI CHER S VI EW6 ON CERCLA LI ABI LI TY HAS BEEN STATED | N
PREVI QUS CORRESPONDENCE AND CONVERSATI ONS AND NEED NOT BE REPEATED HERE.

EACGLE- PI CHER HAS PARTI Cl PATED ACTI VELY I'N ASSI STI NG GOVERNOR NI GH S TAR CREEK TASK FORCE
I'N THE | NVESTI GATI ON AND STUDI ES UNDERTAKEN BY THE TASK FORCE I N AN EFFCRT TO DEFI NE THE SCOPE
OF THE PROBLEM AND ANY MEASURES WHI CH MAY BE FEASI BLE AND ADVI SABLE.

WH LE EAGLE PI CHER HAS BEEN ABLE TO WORK CLOSELY AND EFFECTI VELY W TH THE TASK FORCE, THE
COVPANY HAS BEEN UNABLE TO ADVANCE THE DI SCUSSI ONS BEI NG DI RECTED BY EPA CONCERNI NG WHO SHOULD
PARTI CI PATE | N THE EXECUTI ON OF ANY MEASURES ULTI MATELY DEEMED TO BE ADVI SABLE. THE FAI LURE OF
THESE DI SCUSSI ONS TO MAKE PROGRESS | S DUE ENTI RELY TO EPA' S REFUSAL TO ACKNOALEDGE AND ACT UPON
TWO FACTS WHI CH ARE CENTRAL TO THE RESOLUTI ON OF TH S MATTER

FI RST, EPA HAS FAI LED TO RECOGN ZE THE COMPLEXI TY OF THE "RESPONSI BLE PARTY" | SSUE IN TH S
MATTER WHI CH | NVOLVES HUNDREDS OF M NERAL OMNERS AND M NI NG COVPANI ES WHO PARTI Cl PATED I N THE
DEVELCOPMENT OF THE OKLAHOVA PORTI ON OF THE TR - STATE M NING DI STRICT OVER | TS 70- YEAR H STCRY CF
OPERATI ON.

AT THE DEMAND OF EPA AND AT CONSI DERABLE EXPENSE TO EAGLE- PI CHER THE COVPANY HAS PROVI DED
THE AGENCY WTH A SI GNI FI CANT AMOUNT OF | NFORVATI ON, | NCLUDI NG CERTI FI ED LAND OAMNERSHI P RECORDS,
I DENTI FYI NG A LARGE NUMBER OF CURRENT LANDOMERS, ROYALTY RECI PI ENTS AND CPERATI NG COVPANI ES.
DESPI TE THI S | NFORVATI ON EPA HAS, TO DATE, |DENTIFIED ONLY A HANDFUL CF WHAT EPA OFFI Cl ALS
ATTENDI NG THE JANUARY 16, 1984 MEETI NG DESCRI BED AS "M NE OPERATORS' AS " POTENTI AL RESPONSI BLE
PARTI ES.". AT THE JANUARY 16, 1984 MEETI NG EPA ALSO STATED | TS REFUSAL TO EVEN CONSI DER
I DENTI FYI NG LAND- O'NERS WHO RECEI VED M NI NG ROYALTI ES AS " POTENTI AL RESPONSI BLE PARTI ES. ".



EPA' S CONTI NUED FAI LURE TO RECOGNI ZE THAT DEVELOPMENT OF M NING I N OTTAWA COUNTY | NVOLVED NMANY
MORE | NDI VI DUALS AND COVPANI ES THAN THE HANDFUL SO FAR | DENTI FI ED BY EPA | S UNREASONABLE, UNFAI R
AND | N DERELI CTI ON OF EPA'S CLEAR DUTY AS A FEDERAL AGENCY CHARGED W TH ENFORCEMENT OF | MPORTANT
FEDERAL LAWS.

SECOND AND EVEN MORE | MPORTANT, EPA HAS REFUSED TO RECOGN ZE THE PERVASI VE RCLE OF THE
UNI TED STATES GOVERNVENT | N THE DEVELCPMENT AND OPERATI ON OF THE OTTAWA COUNTY M NI NG | NDUSTRY.
EAGLE- PI CHER HAS PROVI DED EPA W TH RECORDS AND DOCUMENTS | LLUSTRATI NG THE GOVERNMVENT' S EXTENSI VE
PARTI CI PATION.  TH S | NFORVATI ON DEMONSTRATES THAT THE UNI TED STATES, ACTI NG THROUGH THE BUREAU
OF I NDI AN AFFAIRS (BIA) AND THE UNI TED STATES GEOLOG CAL SURVEY (USGS) WAS ACTI VELY | NVOLVED I N
ALL ASPECTS OF THE DEVELOPMENT OF M NING BOTH AS AN "OMER' OF THE M NERALS AND AN " OPERATCR'
OF THOSE M NERALS. [N ITS ROLE AS "M NERAL OMER, " THE GOVERNVENT ACTED AS LESSCR OF THE
M NERAL RI GHTS ON BEHALF OF | NDI VI DUAL MEMBERS OF THE QUAPAW TRI BE CF | NDI ANS WHO HAD BEEN MADE
WARDS CF THE UNI TED STATES BY ACT OF CONGRESS. LEASES | NVOLVI NG | NDI AN M NERALS WERE DRAFTED BY
AND NECGOTI ATED WTH THE BIA.  ROYALTIES WERE PAI D NOT TO THE | NDI ANS BUT TO THE BI A, THAT
ACENCY THEN PARCELLED OUT THOSE ROYALTIES TO THE | NDI ANS | NVOLVED, | N SOVE CASES RETAI NI NG A
PORTI ON ( APPARENTLY TEN PERCENT) ON ACCOUNT OF THE BI A'S "SUPERVI SION OF M NI NG OPERATI ONS. ".

AS AN "CPERATOR' OF THE M NERALS, BOTH THE Bl A AND THE USGS WERE ALSO | NVOLVED I N THE
DAY- TO- DAY M NI NG OPERATI ONS. THESE AGENCI ES DETERM NED WHERE M NE SHAFTS AND M NERAL
PROCESSI NG FACI LI TI ES VERE TO BE LOCATED. THE AGENCI ES DETERM NED WHETHER, UPON LEASE
SURRENDER, M NE SHAFTS WERE TO BE SEALED OR LEFT CPEN. | NDEED, THE TIM NG OF THE ULTI MATE
DECI SION TO CEASE M NI NG AND THE MAI NTENANCE COPERATI ONS NECESSARY TO M NI NG | NCLUDI NG M NE
PUWPI NG WAS DETERM NED BY THESE FEDERAL AGENCIES. | T IS | MPORTANT TO NOTE THAT THE FEDERAL
GOVERNVENT DI D NOT PARTI CI PATE | N THE M NI NG OPERATI ONS SI MPLY AS A "REGULATCR ". ON THE
CONTRARY, THE GOVERNMENT MADE DAY- TO- DAY OPERATI NG DECI SI ONS AS A PARTI Cl PANT | N THE OPERATI ONS,
MOTI VATED BY THE DESI RE TO PROCURE THE GREATEST PCSSI BLE M NERAL RECOVERY.

UNDER THESE Cl RCUVSTANCES THE FEDERAL AGENCI ES | NVOLVED MUST BE REGARDED AS MUCH A
" RESPONSI BLE PARTY" AS THE LANDOMWNERS AND CPERATI NG COVPANI ES. THE RECOGNI TI ON OF THE FEDERAL
GOVERNMVENT AS A "POTENTI AL RESPONSI BLE PARTY" IN TH'S MATTER | S ALSO COVPLETELY I N ACCORD W TH
EPA'S OM PCLI CY ON THE | DENTI FI CATI ON OF "POTENTI AL RESPONSI BLE PARTIES.". NONETHELESS, EPA
HAS STEADFASTLY REFUSED TO El THER CONSI DER THE | SSUE OF THE GOVERNMENT' S RESPONSI Bl LI TY OR
DI SCUSS | TS RATI ONALE FOR THI'S PCSI Tl ON.

AT THE JANUARY 16, 1984 MEETI NG EAGLE- Pl CHER AGAI N RAI SED THI S | SSUE. WE WERE TOLD ONLY
THAT THE REA ON VI LEGAL STAFF "DOES NOT AGREE' THAT THE GOVERNMVENT SHOULD BE REGARDED AS A
"POTENTI AL RESPONSI BLE PARTY.". WHEN ASKED TO DI SCUSS THEI R RATI ONALE THEY DECLI NED TO DO SO
SAYI NG THAT THEY WERE NOT PREPARED TO REVEAL THEIR "THEORY OF THE CASE' TO EAGLE- Pl CHER AND
OTHER PARTI CI PANTS AT THE MEETI NG FINALLY, REG ON VI REPRESENTATI VES STATED THAT THEY HAD NOT
EVEN DI SCUSSED TH S | SSUE W TH THE AGENCI ES | NVOLVED AND HAD NO PRESENT | NTENTI ON OF DA NG SO,

EPA' S RESPONSE, TO DATE, TO THIS ISSUE I'S NOT | N ACCORD WTH THE AGENCY' S O PQLI CY.
FURTHERMORE, EPA' S ATTI TUDE M SSES THE ESSENTI AL PO NT. THE QUESTION IS NOT SI MPLY A LEGAL
I SSUE | NVOLVI NG LI Tl GATI ON STRATEGQ ES SUCH AS SECRET "THEORI ES OF THE CASE' AND CALCULATED
REFUSALS TO DEAL W TH OBVI QUS FACTS. THE ISSUE | S NOT ONE OF PARSI NG STATUTORY LANGUAGE FOR
LI ABI LI TY BUT WHO SHOULD PARTI Cl PATE I N RESOLVI NG THI S MATTER W THCQUT LI Tl GATI ON BY | MPLEMENTI NG
THE MEASURES DETERM NED TO BE ADVI SABLE.

THE RESULTS OF THE RECENT TAR CREEK VERI FI CATI ON AND FEASI Bl LI TY STUDI ES REI NFORCE THE
NEED TO SEEK A VI ABLE SOLUTI ON TO THE SI TUATI ON UNENCUMBERED BY SI MPLI STI C, LEGALI STIC
THEORIES. A REVIEWCF THE RESULTS OF THE VERI FI CATI ON AND FEASI Bl LI TY STUDI ES | NDI CATES THAT
THEY HAVE CONCLUDED THAT THE ENVI RONMVENTAL S| TUATI ON DCES NOT PRESENT AN | MM NENT AND
SUBSTANTI AL DANGER TO THE PUBLI C HEALTH OR WELFARE. CONSEQUENTLY, | T WOULD NOT BE PGSSI BLE TO



FUND REMEDI AL ACTI ONS AT THE SI TE UNDER CERCLA, EVEN | F, AS THE GOVERNMENT HAS ARGUED, A SITE
SUCH AS TAR CREEK CAN BE ADDRESSED UNDER THE PROVI SI ONS OF THE STATUTE CONCERNI NG RELEASES OR
THREATENED RELEASES COF "PCLLUTANTS OR CONTAM NANTS. ".

AS CERCLA CAN NO LONGER BE REGARDED AS A PROPER FUNDI NG MECHANI SM UNDER ANY " THECRY OF THE
CASE," IT IS NOWVWMRE | MPORTANT THAN EVER THAT THE GOVERNVENT ABANDON | TS LI TI G QUS APPROACH TO
THE SI TUATION AND JO N I N THE EFFORTS OF OTHERS SUCH AS EAGLE- Pl CHER TO FI ND A PRACTI CAL
SOLUTI ON TO THE PRCBLEM OF | MPLEMVENTI NG ANY ADVI SABLE FURTHER ACTI ONS AT THE SI TE.

EAGLE- PI CHER RESTATES | TS W LLI NGNESS TO DI SCUSS THE | DENTI FI CATI ON AND | MPLEMENTATI ON CF
ADVI SABLE MEASURES. UNFORTUNATELY UNLESS THE GOVERNMENT |S EQUALLY PREPARED TO DI SCUSS THI S
I SSUE, NOT AS A LI TIGANT BUT AS A POTENTI AL PARTI Cl PANT, WE DOUBT THAT MEANI NGFUL DI SCUSSI ONS
CAPABLE OF RESCOLVI NG TH S | MPORTANT NMATTER ARE PCSSI BLE.

AS VE | NFORMVED YOU AT THE JANUARY 16, 1984 MEETI NG EAGLE- PI CHER BELI EVES THAT THE | SSUE
OF GOVERNMENT PARTI Cl PATI ON HAS NOT RECEI VED ADEQUATE ATTENTI ON AT RESPONSI BLE MANAGEMENT LEVELS
W TH N EPA AND THE OTHER FEDERAL AGENCI ES CONCERNED. AS THE REG ON VI REPRESENTATI VES ATTENDI NG
THE MEETI NG DECLI NED TO ADDRESS TH S | SSUE W TH AGENCY MANAGEMENT, EAGLE-PI CHER WLL, AS VE
I NFORMVED YQU, MAKE AN EFFORT TO DO SO WE HOPE THAT THI'S | SSUE WLL RECEI VE THE ATTENTION I T
DESERVES AND THAT | T CAN BE ADDRESSED IN A MANNER CONDUCI VE TO MAKI NG PROGRESS ON THE OVERALL
RESCLUTI ON CF TH' S MATTER

IN REGARD TO THE LAST PARAGRAPH CF YOUR LETTER OF DECEMBER 20, 1983 PLEASE BE ADVI SED THAT
EAGLE- PICHER |'S CONTI NUI NG TO REVI EWI TS AVAI LABLE RECORDS FOR | NFORVATI ON RELEVANT TO YOUR
REQUEST OF JUNE 29, 1983. BECAUSE OF THE VOLUM NOUS AND FRAGMVENTARY NATURE OF THESE RECCRDS THE
TI ME AND EXPENSE | NVOLVED IN TH S SEARCH CONTI NUES TO BE SUBSTANTI AL. | N ACCORDANCE W TH THE
PCLI CY OF EAGLE- Pl CHER DI SCUSSED I N My LETTER OF AUGUST 3, 1983 TO MR DAVID PRICE, \FE WLL
PROVI DE YOU W TH ANY MEANI NGFUL | NFORVATI ON RELEVANT TO YOUR JUNE 29, 1983 REQUEST AS SOON AS I T
BECOMES AVAI LABLE. ALSO PLEASE NOTE THAT MR PRI CE WAS | NFORMED OF THE STATUS OF EAGLE-PICHER S
RECORD SEARCH | N OUR TELEPHONE CONVERSATI ON OF SEPTEMBER 27, 1983.

ONCE AGAIN, LET ME ASSURE YQU THAT EAGLE- PI CHER STANDS READY TO DI SCUSS THE RESCLUTI ON COF
TH S MATTER W TH THE FEDERAL GOVERNVENT AND OTHERS WHO PARTI Cl PATED | N THE DEVELOPMENT CF M NI NG
I N OTTAVWA CCOUNTY.

SI NCERELY YQURS,
R CHARD A. FLYE
COUNCI L TO EAGLE- PI CHER
I NDUSTRI ES, | NC

CC. RON JARVAN
JOHN WADE.



UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY
APRIL 5, 1984

RI CHARD A. FLYE, ESQU RE
MCKENNA, CONNER AND CUNEO
1575 EYE STREET, NW

WASHI NGTON, D. C. 20460

DEAR MR FLYE

TH S IS I N RESPONSE TO YOUR LETTERS OF FEBRUARY 6 AND 15, 1984 AND TO THE COMMENTS MADE BY YQU AT THE TAR
CREEK SUPERFUND MEETI NG I N DALLAS ON JANUARY 16, 1984. | HAVE ENCLOSED A COPY CF A SUMVARY COF THAT MEETI NG
FOR YOUR | NFORVATI ON.

EPA | S AWARE OF EAGLE-PICHER S VI EW5 REGARDI NG THE PCSSI BLE | NCLUSI ON OF AGENCI ES OF THE U. S. DEPARTMENT OF
THE | NTERI OR AS RESPONSI BLE PARTI ES AT THE TAR CREEK, OKLAHOVA, SUPERFUND SI TE. YOUR CONTENTI ONS HAVE BEEN
MADE KNOM TO BOTH HEADQUARTERS AND REG ONAL SUPERFUND STAFF. THE EPA, HONEVER, 1S NOT PREPARED TO ACCEPT
YOUR ARGUMENT THAT THE U. S. GOVERNVENT MUST BE CONSI DERED A RESPONSI BLE PARTY UNDER SUPERFUND PRI OR TO THE
I'NITI ATION CF SERI QUS SETTLEMENT DI SCUSSI ONS OR SUPERFUND REMEDI AL ACTI ON AT TAR CREEK. FURTHER, EPA DCES
NOT BELIEVE THAT IT IS REQU RED TO GO BEYOND | TS ALREADY EXTENSI VE | NVESTI GATI ON | NTO RESPONSI BLE PARTI ES, OR
TO MOXDI FY | TS DETERM NATI ON COF RESPONSI BLE OANERS/ OPERATCRS.  EAGLE-PICHER 1S, OR SHOULD BE, AWARE THAT THI S
AGENCY TAKES THE PCSI TI ON THAT RESPONSI BLE PARTI ES MAY BE JO NTLY AND SEVERALLY LI ABLE UNDER SECTI ONS 104,
106, AND 107 OF CERCLA, 42 U.S.C. SS9604, 9606, 9607. FURTHER EPA BELIEVES THAT I T MAY EXERCI SE ENFORCEMENT
DI SCRETI ON I N NAM NG AND NOTI CI NG RESPONSI BLE PARTI ES UNDER CERCLA AND | N LATER SU NG SUCH PARTI ES FCR
APPRCPRI ATE RELI EF, | F NECESSARY.

I T HAS BEEN MADE CLEAR THROUGH COMMUNI CATI ONS FROM THI' S AGENCY THAT EPA CONSI DERS EAGLE- Pl CHER A RESPONSI BLE
PARTY AT THE TAR CREEK SUPERFUND SITE. IT IS ALSO CLEAR THAT EAGLE- Pl CHER HAS BEEN G VEN AN OPPORTUNI TY TO
ACCOWVPLI SH REMEDI AL ACTI ON AT THE SI TE, YET HAS NOT TO TH S DATE CHOSEN TO DO SO, ElI THER | NDI VI DUALLY CR
COLLECTI VELY W TH OTHER RESPONS| BLE PARTI ES. EAGLE- PI CHER HAS | NSTEAD CHOSEN TO MAKE AN | SSUE OF I TS
ARGUMENT FOR GOVERNMENT LI ABILITY FOR THE TAR CREEK ENVI RONVENTAL PROBLEMS PRI OR TO ANY COWM TMENT TOMRD
REMEDI AL ACTI ON OF THE TAR CREEK PRCBLEM  YET, EAG.E-PI CHER WAS | NFCRVED BY EPA AT THE JANUARY 16, 1984,
MEETI NG THAT EAGLE- Pl CHER SHOULD PROCEED W TH | TS PLANS ON THE ASSUMPTI ON THAT THE GOVERNMVENT WOULD NOT BE
NAMED AS A RESPONSI BLE PARTY.

EPA IS COMW TTED TO RESOLUTI ON OF ENVI RONMVENTAL PROBLEMS AT TAR CREEK, CONSI STENT W TH THE NATI ONAL

CONTI NGENCY PLAN (NCP). ACCORDI NGLY, ONCE THE ASSI STANT ADM NI STRATOR FOR SCLI D WASTE AND EMERGENCY RESPONSE
HAS MADE A FI NAL DECI SI ON UPON THE RECORD, AN EVENT THAT SHOULD OCCUR SHORTLY, THERE WLL BE A 30 DAY PERI OD
I'N WH CH ANY POTENTI ALLY RESPONSI BLE PARTY CAN FORMALLY SETTLE W TH EPA FOR PRI VATE PARTY | MPLEMENTATI ON OF
THE REMEDY, SHOULD ONE BE CHOSEN. | F SUCH SETTLEMENT CANNOT BE REACHED W THI N THAT 30 DAY PER OD, EPA MNAY
PROCEED TO | MPLEMENT THE CHOSEN REMEDY, USI NG THE SUPERFUND AND SEEKI NG COST RECOVERY UNDER SECTI ON 107 COF
CERCLA FROM RESPONSI BLE PARTI ES, FOR ALL COSTS OF REMEDI AL ACTI ON | NCURRED AND NOT | NCONSI STENT W TH THE NCP.

I'N ANSWER TO YOUR QUESTI ON CONCERNI NG MUTUAL REVI EW OF THE BI A RECORDS | N ALBUQUERQUE, WE DO NOT | NTEND TO
REVI EW THOSE RECORDS AT THIS TIME. PLEASE CALL JI M TURNER AT (214) 767-9975 OR DAVID PRI CE AT (214)
767-9701 | F YOU HAVE ANY QUESTI ONS.

SI NCERELY YQURS,

SAMUEL L. NOIT, CH EF
SUPERFUND BRANCH

CcC CHARLES DAUTEL
VI CE PRESI DENT, EAGLE- Pl CHER | NDUSTRI ES, | NC.



MCKENNA, CONNER & CUNEO
FEBRUARY 16, 1984

RON JARVAN, CHI EF

WATER QUALI TY DI VI SI ON
OKLAHOVA WATER RESQURCES BQOARD
P. 0. BOX 53585

1000 N. E. 10TH STREET
OKLAHOVA A TY, OK 73152

RE: TAR CREEK FEASI BI LI TY STUDY
DEAR MR JARVAN:

ENCLCSED PLEASE FI ND THE COMWENTS OF EAGLE- Pl CHER | NDUSTRI ES | NC. ( EAGLE- Pl CHER)
CONCERNI NG THE TAR CREEK FEASI Bl LI TY STUDY AND THE " PRCOPOSED REMEDI ES' ANNCUNCED BY GOVERNOR
NI GH ON JANUARY 9, 1984.

THESE COMVENTS ARE BEI NG PROVI DED | N RESPONSE TO THE REQUEST FOR COMMENTS MADE IN EPA' S
JANUARY 10, 1984 PRESS RELEASE.

MAY | ALSO SAY THAT EAGLE- Pl CHER APPRECI ATES THE PROFESSI ONAL WAY | N WHI CH THE TASK FORCE
HAS APPROACHED | TS WORK.  WE HOPE THAT EAGLE- Pl CHER HAS BEEN ABLE TO BE OF SOVE ASSI STANCE TO
YOQU AND THE OTHER TASK FORCE MEMBERS. WE LOOK FORWARD TO CONTI NUI NG TO WORK W TH YOQU AS THE
ACTIVITIES AT TAR CREEK PROCEED.

SHOULD YQU HAVE ANY QUESTI ONS CONCERNI NG THE ENCLOSED COMMVENTS OR SHOULD YQU DESI RE
FURTHER | NFORVATI ON, PLEASE FEEL FREE TO CONTACT ME AT (202) 789-7682.

SI NCERELY YQURS,

RICHARD A. FLYE
COUNSEL TO EAGLE- PI CHER
I NDUSTRI ES, | NC
RAF/ PW
ENCLOSURE
cC ALLYN M DAVIS (WENC.).



MCKENNA, CONNER & CUNEO
MARCH 22, 1984

JAMVES L. TURNER ESQUI RE

ATTORNEY, OFFI CE OF REG ONAL COUNSEL (60RC)
UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY
REG ON VI

1201 ELM STREET

DALLAS, TX 75270

RE: TAR CREEK, OTTAWA COUNTY, OKLAHOVA
CERCLA SITE

DEAR MR TURNER

TH S 1S TO CONFI RM OQUR RECENT DI SCUSSI ONS CONCERNI NG EPA' S TREATMENT OF THE COMMVENTS
SUBM TTED BY EAGLE- PI CHER | NDUSTRI ES, I NC. (EAGLE-PI CHER) ON THE REMEDI AL ALTERNATI VES PROPOSED
BY THE TAR CREEK TASK FORCE AND EPA FOR THE TAR CREEK SITE. THESE COMMENTS WERE SUBM TTED BY
EAGLE- PI CHER BY FI RST CLASS MAI L, PREPAID, ON FEBRUARY 16, 1984.

AS VWE DI SCUSSED, | T CAME TO My ATTENTI ON ON MARCH 19, 1984, FROM A NON- EPA SOURCE, THAT
EPA WAS TAKI NG THE PGCSI TI ON THAT EAGLE-PI CHER S COMVENTS WOULD NOT BE CONSI DERED | N THE FI NAL
REMEDI AL ALTERNATI VES DECI SI ON FOR TAR CREEK BECAUSE THEY HAD BEEN RECEI VED "LATE," |.E., AFTER
THE FEBRUARY 16, 1984 DATE FCR SUBM SSI ON OF COMMENTS MENTI ONED | N EPA' S JANUARY 10, 1984 PRESS
RELEASE SCLI C TI NG COMVENTS.

I WAS GLAD TO LEARN FROM YOU ON MARCH 21, 1984 THAT, FOLLOW NG OUR DI SCUSSI ONS, THE AGENCY
HAS DECI DED THAT EAGLE-PICHER S COMMENTS WLL BE | NCLUDED AMONG THE DECI SI ON DOCUMENTS FORWARDED
TO EPA HEADQUARTERS AND W LL BE CONSI DERED BY THE AGENCY | N REACH NG A REMEDI AL DETERM NATION I N
THE TAR CREEK MATTER

| UNDERSTAND THAT REG ON VI WLL SOON BE FOCRWARDI NG AN ADDENDUM TO THE DECI SI ON DOCUMENTS
TO HEADQUARTERS. TH S ADDENDUM W LL | NCLUDE EAGLE- PI CHER S FEBRUARY 16, 1984 COWMMENTS AS VELL
AS THE REG ON S VI EW6 ON THOSE COMMENTS. | WOULD APPRECI ATE RECEI VING A COPY OF THE REG ON S
VI EV&.

| FURTHER UNDERSTAND THAT THE REG ON' S TRANSM TTAL OF THE ADDENDUM W LL REPRESENT THAT
EAGLE- PI CHER S COMMVENTS WERE NOT | NCLUDED I N THE ORI G NAL PACKACE BECAUSE THEY WERE RECEI VED
"LATE'. AS WE DI SCUSSED, EAG.E-PI CHER DCES NOT BELI EVE THAT | TS COMMENTS WERE "LATE," AS A
MATTER OF EI THER LAWOR SOUND PCLICY. I N THE ABSENCE OF ANY STATUTE CR REGULATI ON TO THE
CONTRARY, WE BELI EVE COMVENTS ON PROPOSED REMEDI AL ALTERNATI VES SHOULD BE CONSI DERED FI LED WHEN
MAI LED. CERTAINLY, AS A MATTER OF GOCD ENVI RONVENTAL AND AGENCY PCLICY, EPA SHOULD ALWAYS BE
PREPARED TO RECElI VE AND CONSI DER COMMENTS, SUCH AS THOSE SUBM TTED BY EAGLE- Pl CHER, CONTAI NI NG
SI GNI FI CANT TECHNI CAL AND SCI ENTI FI C | NFORVATI ON, PARTI CULARLY WHEN THEY ARE RECEI VED, AS YQU
NOTED, WELL BEFORE THE DECI SI ON DOCUMENT PACKAGE | S PREPARED AND FORWARDED TO HEADQUARTERS.

I'N ANY EVENT, THE | MPORTANT PO NT IS THAT EPA HAS NOW DECI DED TO MAKE EAGLE- Pl CHER S
COMMENTS A PART OF THE DECI SI ON DOCUMENT PACKAGE AND ACCORD THEM THE FULL CONSI DERATI ON THEY
DESERVE. HOW THE AGENCY CHOOSES TO CHARACTERI ZE THE TI M NG OF THEI R RECEIPT IS NOT OF MAJOR
SI GNI FI CANCE.



| APPRECI ATE THE W LLI NGNESS OF THE AGENCY TO RECONSI DER I TS I NI TI AL JUDGVENT ON TH S
MATTER  MAY | ASSURE YOU AGAI N THAT EAGLE- Pl CHER W SHES TO WORK W TH THE AGENCY | N ACHI EVI NG AN
APPRCPRI ATE RESCLUTI ON TO THE TAR CREEK MATTER  NAY | ALSO SUGGEST THAT A PCSI Tl VE, COCPERATI VE
APPRCACH TO TH S MATTER CAN BE FURTHER FOSTERED | F, SHOULD TH S TYPE OF PROCEDURAL | SSUE ARI SE
IN THE FUTURE, EPA PROVPTLY COVMMUNI CATES I TS PGSl TI ON TO THE OTHER PARTI ES CONCERNED SO THAT THE
| SSUE CAN BE RESOLVED W THOUT THE NEED FCR EXTENSI VE AND TI ME- CONSUM NG DI SCUSSI ON AND
RECONSI DERATI ON.

AGAIN, THANK YOU FOR YOUR ATTENTION TO TH S MATTER
SI NCERELY YQURS,
RI CHARD A. FLYE
COUNSEL TO EAGLE- PI CHER
I NDUSTRI ES, | NC

RAF/ PW
CC. LEE M THOVAS.



ADDENDUM 3

TAR CREEK SI TE
OTTAWA COUNTY, OKLAHOVA

REMEDI AL ALTERNATI VES ANALYSI S
FLOCDPLAI N AND WETLANDS MANAGEMENT ASSESSMENT

1) PURPCSE

THE PURPCSE OF THI'S ADDENDUM | S TQ

1. REVI EW EXECUTI VE ORDER NO. 11988, MAY 24, 1977, 42 F. R 26951 ENTI TLED FLOCDPLAI N
MANAGEMENT.

2. REVI EW APPLI CABLE STATUTES REFERRED TO I N THE EXECUTI VE ORDER AS REQUI RED.

3. REVI EW THE TAR CREEK SI TE REMEDI AL ALTERNATI VES ANALYSI S | N AREAS DI SCUSSI NG
FLOCDPLAI N MANAGEMENT.

4. SUMVARI ZE THE REVI EW AND DESCRI BE ADDI TI ONAL TECHNI CAL REQUI REMENTS TO COWPLY W TH
APPLI CABLE REQUI REMENTS.

) | NTRODUCTI ON

THE POTENTI AL FOR DI VERTI NG SURFACE RUNCFF FROM ENTERI NG THE M NE SYSTEM BY USI NG DI KES
AND DI VERSI ONS WAS | DENTI FI ED EARLY | N THE PLANNI NG PROCESS. FEASI BI LI TY STUDI ES REVEALED
SURFACE | NFLOW AS THE LARGEST CONTRI BUTCR TO THE WATER IN THE M NED AREAS. TWD LOCATI ONS ( THE
MUNCI E AND THE BI G JOHN) CONTRI BUTE 72 PERCENT OF THE TOTAL SURFACE | NFLOW | NTO THE M NI NG
SYSTEM A TH RD AREA OF MAJOR | NTEREST IS THE ADM RALTY AREA WHI CH IS CURRENTLY AN QUTFLOW
PO NT BUT IN ALL PROBABI LI TY WOULD BECOVE AN | NFLOW PO NT | F THE WATER LEVEL IN THE M NES | S
LONERED BY DI VERSI ON OR OTHER MEANS. THE FOURTH AREA OF MAJOR | NTEREST W TH REGARD TO DI VERSI ON
I'S THE NUMERQUS SUBSI DENCE FEATURES LOCATED ON THE WEST SI DE OF COMMERCE, OKLAHOMVA.  THI' S
SECTI ON W LL ADDRESS THE CHANGE | N FLOODI NG POTENTI AL RESULTI NG FROM THE DI KING AND DI VERSI ON COF
SURFACE RUNCFF AT THE FOUR MAJOR PO NTS COF | NFLOW

1) PROCEDURE

I N ORDER TO DEVELOP A WATER SURFACE PRCFILE ON TAR CREEK, VALLEY CROSS SECTI ONS VERE TAKEN
FROM THE FLOCD PLAI N | NFORVATI ON STUDY ON M AM, OKLAHOVA, * FROM 7.5 M NUTE USGS QUADRANGLE
MAPS, AND FROM LI M TED FI ELD SURVEYS I N KEY LOCATI ONS. ALL BRI DGE DI MENSI ONS USED | N THE STUDY
WERE TAKEN BY FI ELD MEASUREMENTS. THE WATER SURFACE PRCFI LE COVPUTATI ONS WERE MADE USI NG THE
SO L CONSERVATI ON SERVI CE (SCS) PROGRAM FOR WATER SURFACE PROFI LES ( TECHNI CAL RELEASE NO. 61).

THE ENTI RE TAR CREEK BASI N | NCLUDI NG THE UNDERGROUND M NE SYSTEM WAS MODELED USI NG THE SCS
WATERSHED COVPUTER MODEL - TR 20. THE BASIN AS | T CURRENTLY EXI STS WAS MODELED I NI TI ALLY. THE
ELEVATI ON- STORAGE RELATI ONSHI P FOR THE UNDERGROUND M NE AREA WAS DEVELCPED FROM | NFORVATI ON FROM
THE OKLAHOVA GEOLOG CAL SURVEY. THE ELEVATI ON- DI SCHARGE RELATI ONSH P WAS DEVELCOPED FROM
DI SCHARCE | NFCRVATI ON COLLECTED BY THE U.S. GEOLOG CAL SURVEY AND THE OKLAHOVA WATER RESOURCES
BOARD. THE RQUTI NGS OF CURRENT CONDI TI ONS PRCDUCED PEAK DI SCHARGES AT LOCATIONS IN M AM,
OKLAHOWVA, THAT COWVPARED FAVORABLY W TH PUBLI SHED DATA | N BOTH THE FLOCOD PLAI N | NFORVATI ON AND
FLOOD | NSURANCE STUDY.



THE COVBI NED EFFECTS OF THE FOUR DI VERSI ON LOCATI ONS | DENTI FI ED I N THE | NTRODUCTI ON COF
TH' S SECTI ON WERE THEN EVALUATED USI NG THE SAME SCS TR20 COWPUTER PROGRAM  THE CHANGES | N
FLOODI NG POTENTI AL RESULTI NG FROM DI VERSI ON AND DI KI NG ACTI VI TI ES WERE NOTED AT KEY LOCATI ONS
THROUGHOUT THE TAR CREEK BASI N

V) FLOOD HAZARD ASSESSMENT

THE CHANGES | N DI SCHARGE AND ELEVATI ON RESULTI NG FROM PRCPCSED DI KI NG AND DI VERSI ON
ACTIVITIES AT KEY LOCATI ONS THROUGHQUT THE TAR CREEK BASI N ARE DI SPLAYED | N TABLE 5. | NCREASED
FLOOD STAGES BELOWK-1, K-2 AND 0-3 ARE NOT S| GNI FI CANT.

THE MAXI MUM | NCREASE | N STAGE WAS 1. 32 FEET FOR THE 50 YEAR FLOCD AT THE TAR CREEK BRI DCE
WEST OF THE PI CHER HI GH SCHOOL. | NCREASES | N MAXI MUM STACGE RANGED FROM 0. 19 TO 1.32 FEET IN THE
AREA ABOVE THE CONFLUENCE OF TAR AND LYTLE CREEKS. TH'S | NCREASE I N STAGE WOULD BE LIM TED TO
ACGRI CULTURAL AREAS AND WOULD NOT | NVOLVE ANY HOVES OR URBAN AREAS.

THE MAXI MUM | NCREASE | N STAGE NOTED ON THE MAI NSTREAM OF TAR CREEK BETWEEN | TS CONFLUENCE
W TH LYTLE CREEK AND NECSHO RI VER WAS 0. 22 FEET. TH S I NCREASE I N STAGE |'S | NSI GNI FI CANT.

I F THE AREA WEST OF COMVERCE | S DI VERTED SCQUTH | NTO THE TRI BUTARY JUST EAST OF THE M AM

Al RPORT, THE | NCREASES | N STAGE COULD BE FROM 0.33 TO 0.52 FEET. SINCE TH S AREA ALREADY HAS A
SI GNI FI CANT FLOCODI NG PROBLEM AS | DENTI FI ED I N THE JUNE 1980, FLOOD | NCREASE STUDY, DI VERSI ON

I NTO THE TRI BUTARY | S NOT RECOMMENDED. THE MAXI MUM AMOUNT OF WATER THAT COULD CONCEI VABLY BE

Dl VERTED FROM THE SUBSI DENCE AREA WEST OF COMVERCE | S APPROXI MATELY 325 ACRE FEET PER YEAR (11.5
I NCHES FROM 339 ACRES). SINCE THE AMOUNT OF WATER TO BE DI VERTED IS SO SVALL | N RELATI ON TO THE
TOTAL SURFACE | NFLOW AND THE RESULTI NG | NCREASE I N FLOCDI NG DUE TO DI VERSI ON TO THE SCQUTH

COWVPLI CATES AN ALREADY | MPORTANT FLOODI NG PROBLEM DI VERSI ON OF THI'S AREA IS NOT RECOMVENDED.

TABLE 5 SHOANS DATA DEVELCPED FROM THE COVPUTER MODEL. ALL SI TES MONI TORED AND MCODELLED
ARE LOCATED | N RURAL AGRI CULTURAL LANDS OR PARKLAND EXCEPT FOR SITES F AND G THESE TWD SI TES
ARE LOCATED NEAR COMMERCE CI TY AND WERE DETERM NED TO SI GNI FI CANTLY | MPACT THE FLOCDPLAI N.
CURRENT STREAM LEVELS CAUSE FLOODI NG | N DEVELCPED AREAS NEAR SITES F AND G ANY ADDI TI ONAL FLOW
WOULD ONLY | NCREASE THE FLOODI NG DAMAGE. EVEN THOUGH THI S | NCREASE |S NOT AS GREAT AS SOME OF
THE OTHER SITES, THE I MPACT IS I N A DEVELOPED AREA RATHER THAN AGRI CULTURAL CR PARKLAND AREA.

V) WETLANDS HAZARD ASSESSMENT

AS DI SCUSSED | N THE "PROPOSED ACTI ONS' SECTI ON, THE DI VERSI ON WORK PLANNED AT THE MUNCI E
SITE WLL I NVOLVE A WETLANDS AREA APPROXI MATELY 80 TO 100 ACRES IN SIZE. THE TOTAL WETLANDS
LOST IS ESTI MATED TO BE 0.37 ACRES. CONSTRUCTI ON OF THE DI KE W LL ENCROACH THE SOUTH EAST
CORNER OF THE POND. TH'S WLL I NVOLVE FILLING I N LESS THAN ONE ACRE. I N ADDI TI ON, A CHANNEL
W LL BE DEEPENED TO ACCOVMODATE THE EXTRA WATER FLOWWTH A M NI MAL AMOUNT OF | MPACT TO THE REST
OF THE POND. AS DI SCUSSED | N THE ALTERNATI VES EVALUATI ON THERE ARE NO OTHER EFFECTI VE REMEDI ES
THAT ADEQUATELY ADDRESS THE I N FLOW PROBLEM AT THIS SITE. THE STATE OF KANSAS FI SH AND W LDLI FE
DEPARTMENT HAD NO COMVENTS CONCERNI NG THI S ASPECT OF THE PRQJECT. THE U S. ARW CORPS CF
ENG NEERS |'S EVALUATI NG THE PROJECT FOR TECHNI CAL CONSI STENCY WTH I TS SS404 PROGRAM A FI NAL
OPI NION WLL BE MADE DURI NG THE ACTUAL DESI GN PHASE.

DEWATERI NG THE AREA WHERE CONSTRUCTI ON IS PLANNED W LL ELI M NATE A SVALL AMOUNT OF THE
WETLANDS, HOWNEVER, MOST CAN BE SAVED BY RECHANNELLI NG ONE M LE OF TAR CREEK TO THE WEST OF THE
PRESENT CHANNEL AND ALLOW NG SOME RUNCFF TO ENTER THE WETLANDS AREA.
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ADDENDUM 4

TAR CREEK SI TE
OTTAWA COUNTY, OKLAHOVA

REMEDI AL ALTERNATI VES ANALYSI S
TAR CREEK GROUND WATER MONI TORI NG PROGRAM
1) PURPCSE
THE PURPCSE OF THI'S ADDENDUM | S TQ

1. REVI EW THE TAR CREEK SI TE REMEDI AL ALTERNATI VES ANALYSI S | N AREAS DI SCUSSI NG A PCST
CLOSURE GROUND WATER LEVEL MONI TORI NG PLAN.

2. DESCRI BE | N MORE DETAI L A POST CLOSURE GROUND WATER LEVEL MONI TORI NG PLAN
) I NTRODUCTI ON

THE SI TE | NVESTI GATI ON REPCRT PRESENTED A DESCRI PTI ON OF THE TAR CREEK SI TE HYDROGECLOGY.
THE FOLLOW NG DI SCUSSI ON ONLY REFERS TO THE BOONE AND RCOUBI DOUX HYDROGEOLOGY.

THE BOONE FORVMATION IS A M SSI SSI PPI AN AGE CHERTY LI MESTONE AVERAG NG ABQUT 370 FEET IN
TH CKNESS. LEAD AND ZI NC DEPCSI TS OF THE PICHER M NI NG DI STRI CT ARE FOUND I N VARI QUS MEMBERS OF
THE BOONE. PRICR TO I NI TI ATI ON OF LARGE SCALE M NE DEWATERI NG THE BOONE WAS PROBABLY THE MAJOR
SOURCE OF WATER FOR THE LOCAL RESI DENTS.

TO MAI NTAI N UNSATURATED CONDI TI ONS | N THE M NE WORKI NGS, LARGE CAPACI TY SUWP PUMPS VEERE
USED. PUMPAGE FROM THE BOONE VARIED WTH TI ME AND DEPTH OF MNING  DURI NG WORLD WAR |1 AN
ESTI MATED 14 M3 WERE DI SCHARGED BY THE VARI QUS M NI NG OPERATI ONS.  AS THE DEMAND FOR LEAD AND
ZI NC DECLI NED AFTER THE WAR, PUWMPAGE DECLI NED TO ABQUT 9 MED AS THE LOAER GRADE CRE PRESENT I N
DEEPER WORKI NGS WEERE ABANDONED ( REED, 1955). PUWMPI NG FROM THE BOONE CONTI NUED UNTI L THE
M D-1960' S WHEN MAJOR M NI NG CEASED.

WATER LEVELS OF THE BOONE RECOVERED TO THEI R APPROXI MATE PRE-M NI NG LEVEL BY 1980 AND
BEGAN DI SCHARG NG AT THE SURFACE I N 1979. RECHARGE TO THE BOONE SYSTEM COVES NOT ONLY FROM
NATURAL | NFI LTRATI ON, BUT ALSO FROM DI RECT SURFACE WATER | NFLOW TO SHAFTS, BCRE HOLES AND
COLLAPSED STRUCTURES.

THE BOONE CONTAI NS SCLUTI ON CPENI NGS WHI CH ENHANCE THE MOVEMENT OF GROUND WATER AND
PRODUCE LARGE WATER YI ELDS FROM VELLS | NTERSECTI NG THESE PASSAGEWAYS. A VEELL NOT ENCOUNTERI NG
ANY SCLUTI ON CAVI TI ES OR FRACTURED ZONES M GHT YI ELD ONLY MCODERATE AMOUNTS OF WATER
TRANSM SSI VI TY VALUES AS CALCULATED BY HI TTVAN ASSCOCI ATES, RANGES BETWEEN 45, 000 TO 75, 000
GPD/ FT FOR CONFI NED AND UNCONFI NED CONDI TI ONS RESPECTI VELY.

1) ROUBI DOUX FCRVATI ON

THE ROUBI DOUX FORVATION IS A 160 FOOT THI CK SEQUENCE CF ORDOVI Cl AN AGE CHERTY DOLOM TE
W TH SEVERAL SANDY SEQUENCES. TH S AQU FER IS THE MAJOR WATER PRCDUCER FOR OTTAWA COUNTY.
DEPTH TO THIS AQU FER | S GENERALLY BETWEEN 900 TO 1000 FEET IN THE M NI NG AREA. REED (1955)
REPORTED THAT WELLS COVPLETED | N THE ROUBI DOUX FLOWED AT THE SURFACE PRICR TO 1918. THE
| NCREASED WATER W THDRAWALS BY THE NUMERCUS M NI NG AND M LLI NG OPERATI ONS CAUSED A LONERI NG COF
THE POTENTI OMETRI C SURFACE OF THE ROUBI DOUX, W TH PUMPI NG LI FTS REACH NG MORE THAN 500 FEET BY



1947. WATER LEVEL DECLINE W TH N THE RCOUBI DOUX APPARENTLY HAS STABI LI ZED, AT LEAST SI NCE 1975,
BASED UPON WATER LEVEL DATA OBTAINED FROM THE CI TY OF M AM, OKLAHOVA. SEASONAL WATER LEVEL
FLUCTUATI ONS CAN BE OBSERVED, HOWEVER, THE POTENTI OMETRI C SURFACE OF THE ROUBI DOUX APPEARS TO
HAVE REVAI NED ABQUT 320 FEET ABOVE MSL AROUND M AM, OKLAHOVA, SINCE 1975.

AVWAY FROM THE MAJOR PUWPI NG AREAS, THE POTENTI QVETRI C SURFACE OF THE ROUBI DOUX |'S H GHER
A WELL COVPLETED I N THE ROUBI DOUX AT THE EAG.E PI CHER BORON PLANT HAD A REPORTED WATER ELEVATI ON
OF APPROXI MATELY 490 FEET ABOVE MBL.

DI RECTI ON OF GROUND WATER MOVEMENT IN THE RCOUBI DOUX |'S NOT WELL DEFI NED; HONEVER, I T IS
I NFERRED TO BE | N A GENERALLY WESTERLY DI RECTI ON.

1. AQUI FER PARAMETERS

DATA CONCERNI NG AQUI FER TESTI NG | N THE ROUBI DOUX ARE LI M TED. REED (1955) ANALYZED THREE
PUWPI NG TESTS OF ROUBI DOUX WELLS AT THE B. F. GOCDRI CH PLANT NEAR M AM, OKLAHOVA, AND DETERM NED
AN AVERAGE TRANSM SSI VI TY VALUE OF APPROXI MATELY 39, 000 GPDY FT AND A STORAGE CCEFFI CIENT OF 8 X
10-5.

2. WATER QUALI TY

GROUND WATER DERI VED FROM ROUBI DOUX WELLS GENERALLY HAS A TOTAL DI SSOLVED SCLI DS ( TDS)
CONCENTRATI ON OF LESS THAN 500 M LLI GRAMS PER LI TER (MJL). WATER FROM THE ROUBI DOUX | S
TYPI CALLY CLASSI FI ED AS A CALCI UM Bl CARBONATE CR A SCDI UM CHLORI DE TYPE, BASED UPON THE
M LLI EQUI VALENT CONCENTRATI ON PER LI TER CF THE MAJOR ANI ONS AND CATI ONS. DI SSOLVED METALS ARE
USUALLY PRESENT ONLY | N TRACE AMOUNTS; HOMNEVER, A VELL AT THE EAGLE PI CHER BORON PLANT HAS
REPORTED HI GH CONCENTRATI ONS OF DI SSOLVED METALS, ESPECI ALLY | RON.

V) PROPOSED PCOST CLOSURE GROUND WATER MONI TORI NG PLAN

THERE ARE TWD SEPARATE MONI TORI NG PROGRAMS RECOMMENDED FOR | MPLEMENTATI ON.  THESE ARE THE
ROUBI DOUX WATER QUALI TY MONI TORI NG PROGRAM AND THE M NE GROUND WATER LEVEL SURVEI LLANCE PLAN
THE FOLLOAN NG IS AN QUTLI NE OF EACH PROGRAM
A) ROUBI DOUX AQUI FER MONI TORI NG PLAN

THE FOLLOW NG ROUBI DOUX AQUI FER MONI TORI NG PLAN |'S SUGGESTED AS A PCSSI BLE MEASURE TO
DETECT | NFI LTRATI ON FROM THE BOONE AQUI FER

THE MUNI G PAL VELLS LI STED BELOW ARE SUGGESTED AS POSSI BLE LOCATI ONS FOR MONI TORI NG OF THE
ROUBI DOUX AQUI FER:

EACH WELL WLL BE COLLECTED AND ANALYZED TW CE EACH YEAR, ONCE I N OCTCBER AND ONCE | N
APRIL FOR THE FOLLOWN NG PARAMETERS:

A PH E) TOTAL HARDNESS

B) |RON F) LEAD

C MANGANESE G CADM UM

D) SULFATE H  SPECI FI C CONDUCTANCE.



B) M NE GROUND WATER LEVEL MONI TORI NG PLAN

A GROUND WATER LEVEL SURVEI LLANCE PROGRAM | S SUGGESTED TO DETERM NE SUCCESS OF DI KI NG AND
DI VERSI ON WORK | N PREVENTI NG SURFACE FLOW OF M NE DI SCHARGES. THE PLAN WLL ENTAI L MONI TORI NG
THE RATES OF SPRI NG DI SCHARGE AND GROUND WATER LEVELS IN SELECTED NEARBY M NES FOR TWD YEARS
AFTER CLOSURE. ACTUAL MEASUREMENTS COF THESE PARAMETERS SHOULD BE DONE AT LEAST FOUR TI MES A
YEAR W TH THE GREATEST NUMBER OF OBSERVATI ONS BEI NG COLLECTED DURI NG H GH GROUND WATER LEVELS

ANDY OR AFTER H GH PRECI PI TATI ON EVENTS.



ADDENDUM 5

TAR CREEK SI TE
OTTAWA COUNTY, OKLAHOVA

OTHER POTENTI AL SOURCES OF FUNDI NG
1) PURPOSE

THE PURPCSE OF THI S ADDENDUM | S TO SHOW THERE ARE NO OTHER AVAI LABLE SOURCES OF FUNDI NG
FOR THE PROPCSED REMEDI AL ACTI ON AT THE TAR CREEK SI TE.

') DI SCUSSI ON

THE USE OF OTHER SOURCES OF FUNDI NG | S PURSUED | N AN ADDENDUM PROVI DED BY THE OKLAHOVA
CONSERVATI ON COMM SSION. TH'S DOCUMENT DESCRI BES | N DETAI L THE USES OF THE ABANDONED M NE LAND
RECLAVATI ON FUND AND THE OKLAHOVA WATER RESCQURCES BOARD REVOLVI NG FUND, AND THEI R APPLI CABI LI TY
TO TH S PRQJECT.

A THE ABANDONED M NE LAND RECLANMATI ON FUND

THE RECLANMATI ON FUND |'S DESI GNED PRI MARI LY TO ASSI ST STATES | N RECLAI M NG ABANDONED CQAL
AREAS. OKLAHOVA ESTI MATES THAT THERE ARE SOVE 30, 000 ACRES OF COAL AREAS THAT WLL COST $100
M LLION TO CLEANUP. TH S PROGRAM PROVI DES THE 50 PERCENT STATE CONTRI BUTI ON.  THE OKLAHOVA
ALLOCATI ON | S APPROXI MATELY $1 M LLI ON PER YEAR FOR THE NEXT 15 YEARS LEAVI NG A SUBSTANTI AL
DEFIC T FOR THE COAL AREAS.

AFTER THE TOP PRI ORI TY COAL AREAS ARE ADDRESSED, NON-COAL AREAS, SUCH AS A PORTI ON OF TAR
CREEK PRQJECT MAY BE CONSI DERED FOR SURFACE WORK. | F ANY FUNDS REVAI N AFTER NON- COAL AREAS ARE
RECLAI MED, ABANDONED UNDERGROUND M NE WORKI NGS MAY TAP THE FUND.

B. THE OKLAHOVA WATER RESQURCES REVOLVI NG FUND

THE PRIMARY M SSION OF TH' S $25 M LLION FUND | S TO PROVI DE LOANS AND GRANTS TO CI TI ES,
TOMS AND RURAL WATER DI STRI CTS FOR WATER ANDY OR SEWER | MPROVEMENTS. THE OTHER PURPCSE OF THE
REVOLVI NG FUND | S TO MAKE MONEY AVAI LABLE TO BE SPENT ON WATER RESOURCE PLANNI NG AND RESEARCH
ACTIVITIES, STATE S COST- SHARI NG ON FEDERAL WATER PRQJECTS, CONSTRUCTI ON OF STATE WATER
PRQIECTS, AND REPAYMENT OF WATER SUPPLY STORAGE CONTRACTS BETWEEN THE STATE AND FEDERAL
GOVERNMENTS.  THI'S FUND WLL I N FACT BE USED BY THE STATE TO PROVI DE THE 10 PERCENT COST- SHARE
FOR THE REMEDI AL ACTI ON.

THE OKLAHOVA WATER RESOURCES BQARD | S DI RECTED BY LAW TO MANAGE AND ADM NI STER THE FUND SO
AS TO MAI NTAIN A REVOLVI NG FUND BALANCE ADEQUATE TO SUFFI G ENTLY BACK ANY AND ALL OUTSTANDI NG
I N\VESTMENT CERTI FI CATES. BECAUSE SUBSTANTI AL AMOUNTS CANNOT BE W THDRAWN FROM THE FUND AT ANY
ONE TIME, I T WOULD BE VI RTUALLY | MPCSSI BLE TO USE THE ALLOCATI ON FOR ALL OF THE CONSTRUCTI ON
COSTS ON TAR CREEK.

1) CONCLUSI ONS

IT IS EVIDENT FROM THE EXTENSI VE MATERI ALS PRESENTED BY THE STATE THAT THE TWO FUNDS
CANNOT BE USED TO CONDUCT THE ENTI RE REMEDI AL ACTI ON AT TAR CREEK. THE RECLAVATI ON FUND W LL BE
EXHAUSTED ON COAL AREAS AND THE REVOLVI NG FUND COULD NOT PROVI DE AN QUTLAY LARGE ENOUGH TO COVER
THE TOTAL COSTS, ALTHOUGH IT WLL BE USED TO PROVI DE THE 10 PERCENT STATE COST SHARE REQUI RED BY
CERCLA.



TABLE 1. EXAMPLE OF GROUND WATER QUALI TY DATA AT THE SURFACE AND

PARAMETER

PH (SU)
CADM UM (UG L)
| RON (UG L)
LEAD (UG L)
ZINC (UG L)

BOTTOM OF THE ADM RALTY NO. 4 M NE SHAFT WTH N
THE BOONE FOUNDATI ON

SURFACE BOTTOM DRI NKI NG WATER
CONCENTRATI ON CONCENTRATI ON STANDARD *
5.8 54 6.5 - 8.5
2 82 10
72,000 277,000 300
20 80 50
60, 000 331, 000 5, 000

* PRI MARY AND SECONDARY DRI NKI NG WATER STANDARDS.



SI TE *
NUMBER

4A

10
14B
20
22

4A

10
14B
20
22

4A

10
15B
20
22

4A

10
14B
20
22

4A

4
10
14B
20
22

TABLE 2.

MEAN

CONCENTRATI ON CONCENTRATI ON

STATI STI CAL SUMVARY CF WATER QUALI TY DATA FOR

M NE DI SCHARGE S| TES (1980- 82)

MAXI MUM

PH (SU)
6.2 5.2
5.7 3.9
5.7 3.3
4.1 3.6
5. 4 2.9
6.5 6.0

| RON (UG L)

12, 020 96, 000

53, 751 290, 000

27,137 162, 000

53, 450 129, 000
8, 853 52, 000
1,278 2, 890

ZINC (UG L)

27,398 80, 000

38, 644 141, 000

37, 247 151, 000

87, 250 137, 000

21, 333 104, 000
7,582 14, 200

CADM UM (UG L)

24.0 59
56. 0 260
32.0 82
43.0 69
18. 6 63

4.0 11
LEAD (UG L)
2.0 49

171.0 1,920
92.0 1, 090
26.7 47
33.0 196
20.0 20

WATER QUALI TY
CRI TER A
ACUTE CHRONI C

320 47

3.0 0. 025

SITE 4A 1S UPSTREAM OF DI SCHARGE PO NT; 4 IS A MNE DI SCHARGE SITE; SITE 10 IS APPROXI MATELY
3 M LES DONWSTREAM FROM SITE 4; SITE 14 |S 1/2 M LE BELOV DI SCHARGE PO NT 14; SITE 20 IS 10
M LES BELOW DI SCHARGE PO NT AND NEAR M AM; SITE 22 | S AT THE TAR CREEK- NECSHO Rl VER

CONFLUENCE.



